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Abstract of JP10125463 (A) 



PROBLEM TO BE SOLVED: To provide an organic electroluminescent element having 
excellent durability and reliability by adhenng a board, on which a positive electrode and 
an organic thin film layer and a negative electrode are laminated in order, and a shield 
member to each other with an adhesive member. SOLUTION A positive electrode 2 
made of ITO or the like, an organic thin film layer 3, which is formed of a hole 
transporting layer 4 and a light emitting layer 5, and a negative electrode 6 made of Al-Li 
alloy or the like are laminated in order by resistant heating deposition and ion beam 
spattering or the like. Furthermore, an insulating compound layer 7 made of GeO or the 
like is formed on the negative electrode 6 at need. At the time of adhering the board 1 
and a shield member 8 to each other, both they are adhered to each other through an 
adhesive layer 9 made of low-melting point glass and low-melting solder or the like, With 
this structure, intrusion of moisture and oxygen into the negative electrode 6 and the 
organic thin film layer 3 is perfectly shielded, and growth of dark spot in the light emitting 
layer 5 can be prevented, and a change of luminance with the lapse of time can be 
restricted. 
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(54) [Title of the Invention] ORGANIC ELECTROLUMINESCENT ELEMENT, LIQUID 
10 CRYSTAL LIGHTING SYSTEM, DISPLAY DEVICE, AND MANUFACTURE OF 
ORGANIC ELECTROLUMINESCENT ELEMENT 
(57) [Abstract] 

[Object] To provide an organic electroluminescent element having excellent durability 
and reliability, a manufacturing method with mass productivity, and a device using this. 

1 5 [Means for solution] By bonding a shield member to a substrate using low-melting glass, a 
low-melting solder, or the like, intrusion of moisture and oxygen into a cathode and an 
organic thin film layer is blocked, so that high reliability is obtained. The shield member 
8 is locally heated using a laser or an ultrasonic wave in order to melt the shield member 8, 
whereby the bonding can be certainly conducted without thermal destruction of an organic 

20 thin film layer 3. An anode 2 and the organic thin film layer 3 are solidly bonded through 
a carbon so that reliability of light-emitting characteristics is improved, and a lead line and 
the cathode are covered with a material with excellent conductivity. As a result, 
light-emitting efficiency is increased. When an Al based alloy containing Mg, Mg and Li, 
Mn, or Mn and Li is used as a material of the cathode 6, corrosion resistance of the cathode 

25 6 is increased. 
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[Scope of Claims] 

[Claim 1] An organic electroluminescent element comprising: 

a substrate; 

a stacked structure including an anode, an organic thin film layer, a cathode 
5 stacked on the substrate; 

a shield member provided on the substrate to cover an outer surface side of the 
stacked structure; and 

an adhesive member provided between the substrate and the shield member. 
[Claim 2] The organic electroluminescent element according to Claim 1, 

10 characterized in that the anode, the organic thin film layer, and the cathode are stacked in 
this order on the substrate. 

[Claim 3] The organic electroluminescent element according to Claim 1 or 2, 

characterized in that a part of or the whole anode is made of a carbon thin film. 
[Claim 4] The organic electroluminescent element according to Claim 1, 

15 characterized in that the stacked structure is formed by stacking an anode, a carbon thin 
film, an organic thin film layer, and a cathode on the substrate. 

[Claim 5] The organic electroluminescent element according to Claim 1, 

characterized in that an anode, a carbon thin film, an organic thin film layer, a cathode are 
stacked in this order on the substrate. 
20 [Claim 6] The organic electroluminescent element according to any one of Claims 1 

to 5, characterized in that at least a part of the adhesive member bonds the substrate and the 
shield member. 

[Claim 7] The organic electroluminescent element according to any one of Claims 1 

to 6, characterized in that the organic thin film layer emits light when voltage is applied to 
25 the anode and the cathode. 
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[Claim 8] The organic electroluminescent element according to any one of Claims 1 

to 7, characterized in that the substrate is made of any one of a transparent substrate and a 
semi-transparent substrate. 

[Claim 9] The organic electroluminescent element according to any one of Claims 1 

5 to 8, characterized in the adhesive member is made from any one of low-melting glass, a 
low-melting solder, and liquid crystal polymer. 

[Claim 10] The organic electroluminescent element according to any one of Claims 1 
to 9, characterized in that the adhesive member has a melting point of 500 °C or less. 
[Claim 11] The organic electroluminescent element according to Claim 9, 
10 characterized in that the low-melting glass is made from any one of low-melting glass a 
Pb-B-Sn-Si-Al-0 compound, a Sn-Pb-O-F compound, a Pb-Sn-P-O-Cl compound, and a 
PbO-SnO-PiOs compound. 

[Claim 12] The organic electroluminescent element according to any one of Claims 1 
to 1 1 , characterized in that the shield member is formed from any one of electric insulating 
1 5 glass and stainless steel. 

[Claim 13] The organic electroluminescent element according to Claim 12, 
characterized in that the shield member has a gap shape. 

[Claim 14] The organic electroluminescent element according to any one of Claims 1 
to 13, characterized in that a protective film is provided to cover the stacked structure 
20 between the stacked structure and the shield member. 

[Claim 1 5] The organic electroluminescent element according to Claim 1 4, 
characterized in that the adhesive member is made from a low-melting solder, and the 
protective film is an electric insulating compound layer and electrically separates the anode 
and the cathode. 

25 [Claim 16] The organic electroluminescent element according to Claim 14, 
characterized in that a film thickness of the protective film is 3 ^m to 30 ]im. 
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[Claim 17] The organic electroluminescent element according to Claims 14, 
characterized in that the protective film is a stacked film of at least two or more layers 
including an insulating compound layer in a lowest layer and a metal layer in a top layer. 
[Claim 18] The organic electroluminescent element according to any one of Claims 1 
5 to 17, characterized in that an electric insulating buffer layer is provided on an adhesive 
surface of at least one of the substrate and the shield member. 

[Claim 19] The organic electroluminescent element according to Claim 18, 
characterized in that the electric insulating buffer layer is any one of Si02 and SiO. 
[Claim 20] The organic electroluminescent element according to any one of Claims 1 
10 to 19, characterized in that the cathode is made of any one of an Al based alloy containing 
Mg, an Al based alloy containing Mg and Li, an Al based alloy containing Mn, and an Al 
based alloy containing Mn and Li. 

[Claim 21] An organic electroluminescent element component, characterized by 
comprising: 

15 the organic electroluminescent element according to any one of Claims 1 to 20; 

an electrode driver IC provided on the substrate in order to drive the anode and the 
cathode; and 

a lead line provided on the substrate in order to connect the electrode driver IC. 
[Claim 22] The organic electroluminescent element component according to Claim 
20 21, characterized in that the lead line has a stacked structure, and conductivity of an upper 
layer is higher than conductivity of a lower layer. 

[Claim 23] The organic electroluminescent element component according to Claim 
21 or 22, characterized in that the cathode has a stacked structure, and conductivity of an 
upper layer is higher than conductivity of a lower layer. 

25 
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[Claim 24] A liquid crystal lighting system comprising: 

the organic electroluminescent element according to any one of Claims 1 to 20; 
means for driving the anode and the cathode; and 

a liquid crystal panel provided on a front face side of the organic 
5 electroluminescent element, 

characterized in that lighting is conducted by applying voltage to the organic 
electroluminescent element. 
[Claim 25] A display device comprising: 

the organic electroluminescent element according to any one of Claims 1 to 20; 
10 means for driving the anode and the cathode; and 

a liquid crystal panel provided on a front face side of the organic 
electroluminescent element, 

characterized in that display function is performed by applying matrix voltage to 
the organic electroluminescent element. 
15 [Claim 26] A method for manufacturing an organic electroluminescent element 
comprising the steps of: 

a step for forming a stacked structure by stacking an anode, an organic thin film 
layer, and a cathode on a substrate; 

a step for providing a shield member to cover an outer surface side of the stacked 
20 structure on the substrate through an adhesive member; 

a step for melting the adhesive member; and 

a step for bonding the substrate and the shield member using the melted adhesive 

member. 

[Claim 27] The method for manufacturing an organic electroluminescent element 
25 according to Claim 26, characterized in that the step for forming a stacked structure is a 
step for stacking an anode, a carbon thin film, an organic thin film, and a cathode on a 
substrate. 
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[Claim 28] The method for manufacturing an organic electroluminescent element 
according to Claim 26 or 27, characterized in that the substrate is a transparent or 
semi-transparent substrate. 

[Claim 29] The method for manufacturing an organic electroluminescent element 
5 according to any one of Claims 26 to 28, characterized in that the adhesive member is made 
from any one of low-melting glass, a low-melting solder, and liquid crystal polymer. 
[Claim 30] The method for manufacturing an organic electroluminescent element 
according to any one of Claims 26 to 29, characterized in that the step for melting an 
adhesive member is a step for melting the adhesive member using laser process or a step for 
1 0 melting the adhesive member using an ultrasonic wave. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

15 The present invention relates to an organic electroluminescent element that is an 

electrical light-emitting element used for a light-emitting source for a liquid crystal display, 
a light-emitting source for a backlight of a display, or a light-emitting source for display 
and optical communication. The present invention also relates to a device using the 
organic electroluminescent element and a method for manufacturing the organic 

20 electroluminescent element. 
[0002] 
[Prior Art] 

An electroluminescent element is a light-emitting device utilizing 
electroluminescence of a solid fluorescent substance or a phenomenon that is called 
25 electroluminescence. Nowadays, inorganic electroluminescent elements using an 
inorganic material as a luminous body are put into practice, and its application expansion 
into a backlight of a liquid crystal display, a flat display, or the like has been attempted. 
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However, the inorganic electroluminescent elements have defects that a high AC voltage of 
100 V or more is needed to make the element emit light, and blue emission is difficult; 
therefore, full color display by three primary colors of R.G.B, that is. Red, Green, and Blue, 
is difficult. 
5 [0003] 

On the other hand, electroluminescent elements using an organic material have 
been researched from a long time ago, but they are very inefficient, and only low luminance 
can be obtained; therefore, the research thereof has failed to reach actual practical use. 
However, a structure, in other words, an organic electroluminescent element having a 

10 function-separated stacked structure in which an organic substance is separated into two 
layers of a hole transporting layer and a light-emitting layer 5, achieved light emission with 
high luminance of 1000 cd/m'^ or more regardless of at low voltage of 10 V or less, which 
was proposed by C.W. Tang and the like of Eastman Kodak Company in 1987. (C.W. 
Tang and S.A.Vanslyke: Appl. Phys. Lett, 51 (1987) 913) Incidentally, "cd" is an 

15 abbreviated name of candela. As a resuU, organic electroluminescent elements were 
suddenly attracted attention. In recent years, organic electroluminescent elements having 
a similar structure have been actively researched. 
[0004] 

Here, a structure of a conventional organic thin film electroluminescent element is 
20 briefly described with reference to FIG. 15. FIG. 15 is a cross-sectional view of an 
essential part of the conventional organic electroluminescent element. 
[0005] 

In FIG. 15, reference numeral 1 denotes a substrate 1; 2, an anode 2; 3, an organic 
thin film layer 3; 4, a hole transporting layer 4; 5, a light-emitting layer 5; and 6, a cathode 
25 6. 

[0006] 

The conventional organic electroluminescent element as shown in FIG. 15 is 
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provided with the followings: the transparent or semi-transparent substrate 1 such as glass; 
the anode 2, which is made of a transparent conductive film such as ITO by a sputtering 
method, an evaporation method, or the like on the substrate 1; the hole transporting layer 4 
formed by an evaporation method or the like on the anode 2, which is made of TPD, that is, 
5 MA^'-dipheny-MA^'-bis(3-methylphenyl)-l,l'-biphenyl-4,4'-diamine (hereinafter, 
abbreviated as TPD) or the like; the light-emitting layer 5 formed by an evaporation method 
or the like on the hole transporting layer 4, which is made of 8-Hydroxyquinoline 
Aluminum (hereinafter, abbreviated as Alqa); and the cathode 6 formed by an evaporation 
method or the like on the light-emitting layer 5, which is made of a metal film or the like. 
10 The cathode 6 is generally made of a metal film with low work function such as AlLi, 
MgAg, or the like. 
[0007] 

The organic thin film layer 3 in the organic electroluminescent element shown in 
FIG. 15 comprises the hole transporting layer 4 and the light-emitting layer 5. 
15 [0008] 

When DC voltage or DC current is applied on the conditions that the anode 2 is a 
plus pole and the cathode 6 is a minus pole in the organic electroluminescent element 
having the above structure, holes are injected from the anode 2 to the light-emitting layer 5 
through the hole transporting layer 4, and electrons are injected from the cathode 6 to the 

20 light-emitting layer 5. In the light-emitting layer 5, the holes and the electrons are 
recombined, and excitons are caused by the recombination. When the excitons fransfer 
from the excited state to the ground stale, a light-emission phenomenon is generated. By 
changing a layer structure of the organic thin film layer 3 and a material used for the 
light-emitting layer 5, a light emission wavelength can be changed. In order to improve 

25 light-emitting characteristics of such an organic electroluminescent element, the followings 
have been studied: 1) improvement of a structure of the organic thin film layer 3 including 
the light-emitting layer 5, a hole transporting layer 4, and the like and an organic material 
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used therefore; or 2) improvement of a material used for the anode 2 and the cathode 6. 
[0009] 

For example, as for 2), for the purpose of lowering a barrier between the cathode 6 
and the light-emitting layer 5 so as to make the electrons easy to be injected to the 
5 light-emitting layer 5, a material with low work function and high electric conductivity has 
been proposed, such as a Mg-Ag alloy described in United State Patent No. 4885211 or an 
Al-Li alloy described in Japanese Published Patent Application No. H5-121172. Such 
materials are widely used still now. 
[0010] 

1 0 [Problems to be solved by the Invention] 

However, these alloy materials have high activity and are unstable chemically; 
therefore, corrosion and oxidation are caused by reaction with moisture and oxygen in the 
air. Such corrosion and oxidation of the cathode 6 make a portion where light is not 
emitted, called a dark spot in the light-emitting layer 5, greatly grow, which is a cause of 

1 5 characteristic deterioration over time in the organic electroluminescent element. 
[0011] 

Further, this is not limited to the cathode 6, and an organic material used for the 
organic thin film layer 3 such as the light emitting layer 5 and the hole transporting layer 4 
is to cause growth of a dark spot because the structure is changed by reaction with moisture 
20 and oxygen in general. 
[0012] 

Accordingly, in order to improve durability and reliability of the organic 
electroluminescent element, reaction between materials used for the cathode 6 and the 
organic thin film layer 3 and moisture and oxygen is prevented, so that the whole of the 
25 organic electroluminescent element is needed to be sealed. 
[0013] 

As for sealing the organic electroluminescent element, two methods have been 
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mainly examined until now. One of them is to form a protective film on an outer surface 
of the organic electroluminescent element using a vacuum deposition technique such as an 
evaporation method. The other is to bond a shield member made from a cap made of glass 
to the organic electroluminescent element. 
5 [0014] 

As the method for sealing the organic electroluminescent element by forming the 
protective film, for example, a method is disclosed in Japanese Published Patent 
Application No. H6-96858, by which GeO, SiO, AIF3, or the like is deposited on an outer 
surface of the organic electroluminescent element by an ion plating method. In addition, a 
10 method is disclosed in Japanese Published Patent Application No. H7-21 1455, by which a 
protective film is formed from a water absorption substance with a water absorption rate of 
1 % or more and a substance with moisture barrier properties of 0. 1 % or less. 
[0015] 

As the method for sealing the organic electroluminescent element by bonding the 
15 shield member, there is a method in which a glass plate is provided on outer side of a 
backplane electrode, and a space between the backplane electrode and the glass plate is 
filled and sealed with silicone oil, and the like, which has been already used for the 
inorganic electroluminescent element. In addition, a method is disclosed in Japanese 
Published Patent Application No. H5-089959, by which shielding is performed with electric 
20 insulation glass or electric insulating-airtight fluid after a protective film is formed of an 
insulating inorganic compound. In the case of the method for performing shielding with 
electric insulating-airtight fluid, a method is shown, in which a glass container or the like is 
filled and sealed with an inert gas. silicon oil. or the like, and an opening is attached with an 
epoxy resin or the like. 
25 [0016] 

As a consequence of examination from various views about growth of the dark 
spot, the inventors of this invention found that even a little amount of moisture exiting in 
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the vacuum of about lO"'* Torr promotes growth of the dark spot. 
[0017] 

Generation of the dark spot is mainly caused by pollution on the anode of an ITO 
film or the like and dust attached to the substrate 1 . In the case of the ITO film, pollution 
5 on its surface can be almost solved by devising a cleaning method. However, it is diflFicult 
to remove dust attached to the substrate 1 completely. For example, even when the 
organic electroluminescent element is manufactured in a clean room of class 100, dust with 
a particle diameter of about 3 ^m exits at a rate of one piece of dust/ 1 0 liter. Furthermore, 
a large amount of dust exits in a vacuum deposition apparatus used through the 
10 manufacturing process, and dust is often attached to the substrate 1 in deposition. 
Accordingly, even if work is conducted in the clean room with high degree of cleanness, 
dust exits on the substrate 1 at a high rate, and it is extremely difficult to prevent generation 
of dark spot itself completely. 
[0018] 

15 The dark spot is caused by dust of about several p.m exiting on the substrate 1. 

Dust cannot be completely covered with the organic thin film layer 3 of about 0.1 ^m, the 
cathode 6 of about 0.2 |im, and the protective film of about 0.5 |im, which is formed 
thereover, as in the conventional organic electroluminescent element because the total 
thickness is about 1 jam. Accordingly, even if the protective film itself has properties that 

20 oxygen and moisture are not transmitted at all, when dust cannot be completely covered 
with the protective film, oxygen and moisture penetrate the organic thin film layer 3 and the 
cathode 6 from the periphery of the dust, and as a result, dark spot is made to grow. 
[0019] 

Accordingly, in order to prevent growth of the dark spot completely, it is necessary 
25 to block intrusion of moisture and oxygen into the materials used for the cathode 6 and the 
organic thin film layer 3 almost completely. 
[0020] 
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Incidentally, as an organic material used in the organic electroluminescent element, 
a heating temperature that is allowable in the manufacturing process has an upper limit of 
about 100 °C in accordance with the characteristics thereof. In a case where the protective 
film is formed by an evaporation method or the like, the heating temperature cannot exceed 
5 this temperature. However, in a case of using oxide such as GeO, SiO, or SiOj used for 
the protective film, it is difficult to form a dense film sufficiently at a low temperature of 
about 100 °C in general. On such deposition conditions, a large number of defects and 
pinholes exit in the film, and moisture and oxygen cannot be completely blocked. Further, 
even if theses problems are tried to be improved by increasing the thickness, internal stress 
10 of the protective film is increased with increase of the thickness, and the cathode 6 and the 
organic thin film layer 3 are damaged, so that there is a possibility in that emission 
luminance is reduced and the organic electroluminescent element is short-circuited. 
[0021] 

Further, the conventional sealing with the shield member which has been tried also 
15 has failed to reach the complete suppression of the growth of dark spots till now. An 
epoxy resin used for the bond of the electric insulating glass described in Japanese 
Published Patent Application No. H5-089959 described above and the substrate 1 has a 
transmitting property of moisture vapor of 3 to 5 (g/m^-24h/mm), and a polyimide resin has 
a transmitting property of moisture vapor of 2 (g/m^-24h/mm), whereby moisture intrusion 
20 from an adhesive portion cannot be completely suppressed. 
[0022] 

Thus, it has been impossible to suppress the growth of dark spots completely by 
bond with the protective film and the gkiss cap used for the conventional organic 
electroluminescent element. 
25 [0023] 

The present invention is to solve the above problem. It is a purpose to provide an 
organic electroluminescent element, a liquid crystal lighting system, a display device 
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having excellent durability and reliability for securing long-term characteristics, and a 

method for manufacturing the organic electroluminescent element. 

[0024] 

[Means for solving the Problems] 
5 In order to solve the above project, an organic electroluminescent element, a liquid 

crystal lighting system, and a display device of the invention are provided with a substrate; 
a stacked structure including an anode, an organic thin film layer, and a cathode stacked 
over the substrate; a shield member provided over the substrate to cover an outer surface 
side of the stacked structure; and an adhesive member provided between the substrate and 
10 the shield member. It is a feature that the adhesive member bonds the substrate and the 
shield member. In accordance with this structure, an organic electroluminescent element 
having excellent durability and reliability for securing long-term characteristics and a 
display device using an organic electroluminescent element can be provided. 
[0025] 

15 A method for manufacturing an organic electroluminescent element of the 

invention includes a step of melting the adhesive member, and a step of bonding the 
substrate and the shield member using the melted adhesive member. In accordance with 
this structure, the organic electroluminescent element is locally heated, whereby bonding 
can be conducted without thermal destruction. Thus, an organic electroluminescent 

20 element with high reliability can be provided, and a method for manufacturing an organic 
electroluminescent element with excellent mass productivity can be provided. 
[0026] 

[Embodiment Mode of llie Invention] 

The invention described in the Claim 1 of the present invention is an organic 
25 electroluminescent element which includes a substrate, a stacked structure including an 
anode, an organic thin film layer, and a cathode stacked over the substrate, a shield member 
provided on the substrate to cover an outer surface side of the stacked structure, and an 
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adhesive member provided between the substrate and the shield member. The organic 
electroluminescent element has a function of suppressing deterioration in characteristics 
accompanied with oxidization, swelling, and the like of the anode, the organic thin film 
layer, and the cathode by reducing the intrusion amount of moisture and oxygen from an 
5 external side. 
[0027] 

The invention described in Claim 2 of the present invention is the organic 
electroluminescent element described in Claim 1, characterized in that the anode, the 
organic thin film layer, and the cathode are stacked in this order on the substrate. The 
10 organic electroluminescent element has a function of suppressing deterioration in 
characteristics accompanied with oxidation, swelling, and the like of the anode, the organic 
thin film layer, and the cathode by reducing the intrusion amount of moisture and oxygen 
from an external side. 
[0028] 

15 The invention described in Claim 3 of the present invention is the organic 

electroluminescent element described in Claim 1 or 2, characterized in that a part of or the 
entire anode is made of a carbon thin film. The organic electroluminescent element has a 
function of enhancing adhesion of a carbon thin film as the anode and the organic thin film 
layer. 

20 [0029] 

The invention described in Claim 4 of the present invention is the organic 
electroluminescent clement described in Claim 1 , characterized in that the slacked structure 
is formed by stacking the anode, a carbon thin film, the organic thin film layer, and the 
cathode in this order on the substrate. The organic electroluminescent element has a 
25 function of enhancing adhesion of the anode and the organic thin film layer through the 
carbon thin film. 
[0030] 
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The invention described in Claim 5 of the present invention is the organic 
electroluminescent element described in Claim 1 , characterized in that the anode, a carbon 
thin film, the organic thin film layer, and the cathode are stacked in this order on the 
substrate. The organic electroluminescent element has a function of enhancing adhesion 
5 of the anode and the organic thin film layer through the carbon thin film. 
[0031] 

The invention described in Claim 6 of the present invention is the organic 
electroluminescent element described in any one of Claims 1 to 5, characterized in that at 
least a part of the adhesive member bonds the substrate and the shield member. The 
10 organic electroluminescent element has a function of suppressing deterioration in 
characteristics accompanied with oxidation, swelling, and the like of the anode, the organic 
thin film layer, and the cathode by reducing the intrusion amount of moisture and oxygen 
from an external side. 
[0032] 

15 The invention described in Claim 7 of the present invention is the organic 

electroluminescent element described in any one of Claims 1 to 6, characterized in that the 
organic thin film layer emits light when voltage is applied to the anode and the cathode. 
The organic electroluminescent element has a function as a light-emitting layer. 
[0033] 

20 The invention described in Claim 8 of the present invention is the organic 

electroluminescent element described in any one of Claims 1 to 7, characterized in that the 
substrate is made of any one of a transparent substrate and a semi-transparent substrate. 
The organic electroluminescent element has a function as an element for a liquid crystal 
lighting system or a display device by conducting light emission to an external side. 

25 [0034] 

The invention described in Claim 9 of the present invention is the organic 
electroluminescent element described in any one of Claims 1 to 8, characterized in that the 
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adhesive member is made from any one of low-melting point glass, a low-melting solder, 
and liquid crystal polymer. The organic electroluminescent element has a function of 
bonding the substrate and the shield member at a low temperature without destruction of 
the organic thin film layer. 
5 [0035] 

The invention described in Claim 10 of the present invention is the organic 
electroluminescent element described in any one of Claims 1 to 9, characterized in that the 
adhesive member has a melting point of 500 °C or lower. The organic electroluminescent 
element has a function of bonding the substrate and the shield member at a low temperature 
1 0 without destruction of the organic thin film layer. 
[0036] 

The invention described in Claim 11 of the present invention is the organic 
electroluminescent element described in Claim 9, characterized in that the low-melting 
glass is made of any one of low-melting glass of a Pb-B-Sn-Si-Al-0 compound, a 
15 Sn-Pb-O-F compound, a Pb-Sn-P-O-Cl compound, and a PbO-SnO-PiOs compound. The 
organic electroluminescent element has a function of bonding the substrate and the shield 
member at a low temperature without destruction of the organic thin film layer. 
[0037] 

The invention described in Claim 12 of the present invention is the organic 
20 electroluminescent element described in any one of Claims 1 to 1 1 , characterized in that the 
shield member is formed from any one of electric insulating glass and stainless steel. The 
organic electroluminescent element has a function of suppressing deterioration in 
characteristics accompanied with o.xidation, swelling, and the like of the anode, the organic 
thin film layer, and the cathode by reducing the intrusion amount of moisture and oxygen 
25 from an external side, and of preventing breakdown and corrosion of the organic 
electroluminescent element due to external force by mechanical strength and corrosion 
resistance thereof 
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[0038] 

The invention described in Claim 13 of the present invention is the organic 
electroluminescent element described in Claim 12, characterized in that the shield member 
has a cap shape. The organic electroluminescent element has a function of protecting the 
5 organic thin film layer from external force without destruction of the organic thin film layer 
by providing a space which houses the organic thin film layer. 
[0039] 

The invention described in Claim 14 of the present invention is the organic 
electroluminescent element described in any one of Claims 1 to 13, characterized in that a 

10 protective film is provided to cover the stacked structure between the stacked structure and 
the shield member. The organic electroluminescent element has a function of preventing 
oxidation, swelling, and the like of the anode, the organic thin film layer, and the cathode 
even when moisture and oxygen penetrate from an external side, of suppressing 
deterioration in characteristics accompanied therewith. 

15 [0040] 

The invention described in Claim 15 of the present invention is the organic 
electroluminescent element described in Claim 14, characterized in that the adhesive 
member is made of a low-melting solder; and the protective film is an electric insulating 
compound layer and electrically separates the anode and the cathode. The organic 

20 electroluminescent element has a function of reducing the intrusion amount of moisture and 
oxygen from an external side; of suppressing deterioration in characteristics accompanied 
with oxidation, swelling, and the like of the anode, the organic thin film layer, and the 
cathode even when moisture and ox\ gen penetrate from an external side: and of preventing 
the short circuit of the anode and the cathode by interposing a conductive solder 

25 therebetween. 
[0041] 

The invention described in Claim 16 of the present invention is the organic 



18/62 



English Translation of JP HI 0-1 25463 



electroluminescent element described in Claim 14, characterized in that a film thickness of 
the protective film is 3 ^m to 30 |im. The organic electroluminescent element has a 
function of preventing oxidation, swelling, and the like of the anode, the organic thin film 
layer, and the cathode even when moisture and oxygen penetrate fi-om an external side, and 
5 of suppressing deterioration in characteristics accompanied therewith. 
[0042] 

The invention described in Claim 17 of the present invention is the organic 
electroluminescent element described in Claim 14, characterized in that the protective film 
is a stacked film of at least two or more layers which have an insulating compound layer in 

10 the lowest layer and a metal layer in the top layer. The organic electroluminescent 
element has a function of preventing oxidation, swelling, and the like of the anode, the 
organic thin film layer, and the cathode even when moisture and oxygen penetrate from an 
external side, and of suppressing deterioration in characteristics accompanied therewith; 
and of conducting and heating heat by the metal layer in the top layer, so that deterioration 

1 5 in characteristics due to heat of the organic thin film layer can be reduced. 
[0043] 

The invention described in Claim 18 of the present invention is the organic 
electroluminescent element described in any one of Claims 1 to 17, characterized in that an 
electric insulating buffer layer is provided on an adhesive surface of at least one of the 

20 substrate and the shield member. The organic electroluminescent element has a function 
of enhancing adhesive strength between the substrate and the shield member by the electric 
insulating buffer layer; and of suppressing deterioration in characteristics accompanied with 
oxidation, swelling, and the like of the anode, the organic thin film layer, and the cathode 
by reducing the intrusion amount of moisture and oxygen from an external side. 

25 [0044] 

The invention described in Claim 19 of the present invention is the organic 
electroluminescent element described in Claim 18, characterized in that the electric 
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insulating butfer layer is any one of SiOi and SiO. The organic electroluminescent 
element has a function of enhancing adhesive strength between the substrate and the shield 
member by the electric insulating buffer layer; and of suppressing deterioration in 
characteristics accompanied with oxidation, swelling, and the like of the anode, the organic 
5 thin film layer, and the cathode by reducing the intrusion amount of moisture and oxygen 
from an external side. 
[0045] 

The invention described in Claim 20 of the present invention is the organic 
electroluminescent element described in any one of Claims 1 to 19, characterized in that the 
10 cathode is made of any one of an Al based alloy containing Mg, an Al based alloy 
containing Mg and Li, an Al based alloy containing Mn, and an Al based alloy containing 
Mn and Li. The organic electroluminescent element has a function of improving 
corrosion resistance of the cathode and of enhancing reliability. 
[0046] 

15 The invention described in Claim 21 of the present invention is an organic 

electroluminescent element component characterized by including the organic 
electroluminescent element described in any one of Claims 1 to 20, an electrode driver IC 
provided on the substrate in order to drive the anode and the cathode, and a leading line 
provided on the substrate in order to connect the electrode driver IC, which has a function 

20 as a component of a liquid crystal lighting system and a display device. 
[0047] 

The invention described in Claim 22 of the present invention is the organic 
electroluminescent element component described in Claim 21, characterized in that the 
leading line has a stacked structure; and conductivity of an upper layer is higher than that of 
25 a lower layer. The organic electroluminescent element component has a function of 
conducting voltage applied to the leading line effectively to the anode and the cathode, 
whereby the light-emitting layer can be driven. 
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[0048] 

The invention described in Claim 23 of the present invention is the organic 
electroluminescent element component described in Claim 21 or 22, characterized in that 
the cathode has a stacked structure; and conductivity of an upper layer is higher than that of 
5 a lower layer. The organic electroluminescent element component has a function of 
conducting voltage applied to the cathode effectively to the light-emitting layer. 
[0049] 

The invention described in Claim 24 of the present invention is a liquid crystal 
lighting system characterized by including the organic electroluminescent element 

10 described in any one of Claims 1 to 20, means for driving the anode and the cathode, and a 
liquid crystal panel provided on a front side of the organic electroluminescent element, in 
which lighting is conducted by applying voltage to the organic electroluminescent element. 
The liquid crystal lighting system has a function of small deterioration in characteristics 
with time, and excellent reliability. 

15 [0050] 

The invention described in Claim 25 of the present invention is a display device 
characterized by including the organic electroluminescent element described in any one of 
Claims 1 to 20, means for driving the anode and the cathode, and a liquid crystal panel 
provided on a front side of the organic electroluminescent element, in which display 
20 function is performed by applying matrix voltage to the organic electroluminescent element. 
The display device has a function of small deterioration in characteristics with time, and 
excellent reliability. 
[0051] 

The invention described in Claim 26 of the present invention is a method for 
25 manufacturing an organic electroluminescent element characterized by including a step of 
forming a stacked structure by stacking an anode, an organic thin film layer, and a cathode 
on a substrate; a step of providing a shield member to cover an outer surface side of the 
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stacked structure through an adhesive member on the substrate; a step of melting the 
adhesive member; and a step of bonding the substrate and the shield member with the 
mehed adhesive member. The method for manufacturing an organic electroluminescent 
element has a function of providing an organic electroluminescent element with small 
5 deterioration in characteristics with time and excellent reliability. 
[0052] 

The invention described in Claim 27 of the present invention is the method for 
manufacturing an organic electroluminescent element described in Claim 26, characterized 
in that the step of forming a stacked structure is a step of stacking an anode, a carbon thin 

10 film, an organic thin film layer, and a cathode on a substrate. The method for 
manufacturing an organic electroluminescent element has a function of suppressing 
deterioration in characteristics accompanied with oxidation, swelling, and the like of the 
anode, the organic thin film layer, and the cathode by reducing the intrusion amount of 
moisture and oxygen from an external side. 

15 [0053] 

The invention described in Claim 28 of the present invention is the method for 
manufacturing an organic electroluminescent element described in Claim 26 or 27, 
characterized in that the substrate is a transparent or semi-transparent substrate. The 
method for manufacturing an organic electroluminescent element has a function of 
20 conducting light emission to an external side, and of providing an element for a liquid 
crystal lighting system and a display device. 
[0054] 

The invention described in Claim 29 of the present invention is the method for 
manufacturing an organic electroluminescent element described in any one of Claims 26 to 
25 28, characterized in that the adhesive member is made from any one of low-mehing glass, a 
low-melting solder, and liquid crystal polymer. The method for manufacturing an organic 
electroluminescent element has a function of bonding the substrate and the shield member 
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at a low temperature without destruction of the organic thin film layer. 
[0055] 

The invention described in Claim 30 of the present invention is the method for 
manufacturing an organic electroluminescent element described in any one of Claims 26 to 

5 29, characterized in that the step of melting an adhesive member is a step of melting the 
adhesive member using laser process or a step of melting the adhesive member using an 
ultrasonic wave. The method for manufacturing an organic electroluminescent element 
has a function of suppressing rise in temperature of the stacked structure because a bonding 
part of the substrate and the shield member is locally heated, whereby an organic 

10 electroluminescent element with an excellent light-emitting characteristic and excellent 
reliability can be provided by blocking moisture and oxygen from an external side. 
[0056] 

(Embodiment Mode 1) 

Embodiment modes of the present invention are described below with drawings. 

15 [0057] 

FIG. 1 is a cross-sectional view of an essential part of an organic 
electroluminescent element in one embodiment mode of the invention. 
[0058] 

A substrate 1 is made of transparent or semi-transparent glass, PET (polyethylene 
20 terephthalate), polycarbonate, amorphous polyolefin, or the like. The substrate 1 may be 
also a flexible substrate 1 having flexibility in a thin film of such materials. 
[0059] 

An anode 2 is formed of ITO, ATO (SnOi doped with Sb), AZO (ZnO doped with 
Al), and the like. 
25 [0060] 

An organic thin film layer 3 may be a single layer structure of a light-emitting 
layer 5 only; a two-layer structure of a hole transporting layer 4 and the light-emitting layer 
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5, or the light-emitting layer 5 and an electron transporting layer (not shown); or a 
three-layer structure of the hole transporting layer 4, the light-emitting layer 5, and the 
electron transporting layer. In the case of such a two-layer structure or three-layer 
structure, however, the hole transporting layer 4 and the anode 2, or the electron 
5 transporting layer and a cathode 6 are stacked so as to be contacted with each other. 
[0061] 

The light-emitting layer 5 is preferred to have a fluorescent characteristic in the 
visible region, being made of a fluorescent material of excellent film forming property, of 
which examples include, aside from Alqa and Be-benzoquinolinol (BeBqi), 

10 2,5-bis(5,7-di-?-pentyl-2-benzoxazolyl)-l,3,4-thiadiazole, 
4,4'-bis(5,7-benzyl-2-benzoxazolyl)stilbene, 
4,4'-bis[5,7-di-(2-methyl-2-butyl)-2-benzoxazolyl)stilbene, 
2,5-bis(5,7-di-?-benzyl-2-benzoxazolyl)thiophine, 
2,5-bis([5-a,a-dimethylbenzyl]-2-benzoxazolyl)thiophene, 

15 2,5-bis[5,7-di-(2-methyl-2-butyl)-2-benzoxazolyl]-3,4-diphenylthiophene, 

2,5-bis(5-methyl-2-benzoxazolyl)thiophene, 4,4'-bis(2-benzoxazolyl)biphenyl, 
5-methyl-2-[2-[4-(5-methyl-2-benzoxazolyl)phenyl]vinyl]benzoxazolyl, 
2-[2-(4-chlorophenyl)vinyl]naphtho[l,2-d)oxazole, other benzoxaxole system, 
2,2'-(p-phenylenedivinylene)bisbenzothiazole, other benzothiazole system, 

20 2-[2-[4-(2-benzoimidazolyl)phenyl]vinyl]benzoimidazole, 

2-[2-(4-carboxyphenyl)vinyl]benzoimidazole, other fluorescence brightener of other 
benzoimidazole system, tris(8-quinolinol)aluminum, bis(8-quinolinol)magnesium, 
bis(benzoLfJ-8-quinolinol)zinc. bis(2-methyl-8-quinolinolate)aluminumoxide, 
tris(8-quinolinol)indium, tris(5-methyl-8-quinolinol)aluminum, 8-quinolinol lithium, 

25 tris(5-chloro-8-quinolinol)gallium, bis(5-chloro-8-quinolinol)calcium, 
poly[zinc-bis(8-hydroxy-5-quinolinol)methane], other 8-hydroxy quinoline metal complex, 
dilithium epindridion, other metal chelate oxide compound, l,4-bis(2-methylstyryl)benzene. 
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l,4-(3-methylstyryl)benzene, 1 ,4-bis(4-methylstyryl)benzene, distyryl benzene, 
1 ,4-bis(2-ethylstyryl)benzene, 1 ,4-bis(3-ethylstyryl)benzene, 

1.4- bis(2-methylstyryl)2-methyl benzene, other styryl benzene compound, 

2.5- bis(4-methylstyryl)pyrazine, 2,5-bis(4-ethylstyryl)pyrazine, 
5 2,5-bis[2-(l-naphthyl)vinyl]pyrazine, 2,5-bis(4-methoxystyryl)pyrazine, 

2,5-bis[2-(4-biphenyl)vinyl]pyrazine, 2,5-bis[2-(l-pyrenyl)vinyl]pyrazine, other distyl 
pyrazine derivative, naphthalimide derivative, perylene derivative, oxadiazole derivative, 
aldazine derivative, cyclopentane diene derivative, styryl amine derivative, coumarin 
derivative, and aromatic dimethyldine derivative. Further, anthracene, salicylate, pyrene, 
10 coronen, and the like, may be also used. 
[0062] 

A material for the hole transporting layer 4 is preferably high in hole mobility, 
transparent, and excellent in film forming property, which may include, aside from 
trphenylamine derivative like TPD, porphin, tetraphenyl porphin copper, phthalocyanine, 

15 copper phthalocyanine, titanium phthalocyanine oxide, other porphyrin compound, 
l,l-bis{4-(di-P-trylamino)phenyl}cyclohexane, 4,4',4"-trimethyl triphenyl amine, 
A^,^,A^,A^-tetraxis(P-tolyl)-P-phenylenediamine, l-(A^,A^-di-P-tolylamino)naphthalene, 
4,4'-bis(dimethylamino)-2,2'-dimethyl triphenyl methane, 

MA^,iV,A''-tetraphenyl-4,4'-diaminobiphenyl, A^,A^-diphenyl-MA^-di-m-tolyl-4, 

20 A^,iV-diphenyl-AW-bis(3-methylphenyl)-l,l'-4,4'-diamine, 4'-diaminobiphenyl, A^-phenyl 
carbazole, other aromatic tertiary amine, 4-di-P-tolylamino stilbene, 
4-(di-/'-tolylamino)-4'-[4-(di-P-tolylamino)styryl]stilbene, other stilbene compound, 
triazole derivative, oxadiazole derivative, imidazole derivative, polyaryl alkane derivative, 
pyrazoline derivative, pyrazolone derivative, phenylene diamine derivative, anylamine 

25 derivative, amino substituent chalcone derivative, oxazole derivative, styryl anthracene 
derivative, fluorenone derivative, pydrazone derivative, silazane derivative, polysilane 
aniline copolymer, high polymer oligomer, styryl amine compound, aromatic dimethylidine 
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compound. )xily3-n)elh\ 1 ihiophcnc. and other organic material. Also, a high polymer 
dispersion system of an organic material for hole transporting layer 4 of low molecular 
weight dispersed in high polymer of polycarbonate or the like may be used as the hole 
transporting layer 4. 
5 [0063] 

A material for the electron transporting layer includes l,3-bis(4-fer/-butyl 
phenyl- 1, 3, 4-oxadiazolyl)phenylene (OXD-7), other dioxadiazole derivative, anthraquinone 
dimethane derivative, diphenyl quinone derivative, and others. 
[0064] 

10 The cathode 6 is composed of Al, In, Mg, Ti, another metal, a Mg-Ag alloy, a 

Mg-In alloy, other Mg alloy, an Al-Li alloy, an Al-Sr alloy, an Al-Ba alloy, other Al alloy, 
and others. In particular, the Al-Mg alloy or the Al-Li-Mg alloy which is one of the 
present invention is a metal with low work function and excellent corrosion resistance, 
which is particularly effective. 

15 [0065] 

Further, a conductive layer with high conductivity may be stacked over the cathode 
6. At this time, the conductive layer is formed of any one kind of copper, silver, gold, 
aluminum, iron, nickel, molybdenum, and platinum, an alloy thereof, or an alloy containing 
these metals; and has a function in which electric resistance of the cathode is reduced, and 
20 variation in emission luminance due to difference in current values of each cathode can be 
prevented. 
[0066] 

As a protective film 1, an insulating compound layer is used, for example, GeO, 
SiO, SiOi, M0O3, other oxide, AIN, Si3N4, other nitride, PET, or other thermoplastic 
25 organic high polymer, and GeO is particularly preferred. 
[0067] 

It is one of the features of the invention that a shield member 8 of stainless steel. 
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glass, or the like is used and is bonded to the substrate 1 with an adhesive layer 9 of 
low-melting glass, a low-melting solder, liquid crystal polymer, or the like to seal the 
organic thin film EL element. Examples of the low-melting glass include 
Pb-B-Sn-Si-Al-0 system T187 and Sn-P-Pb-O-F system low-mehing glass, Pb-Sn-P-O-Cl 
5 system low-melting glass (L. Hu & Z. Jiamg Phys. Chem. Glasses 35 (1993) 38), and 
PbO-SnO-P205 system low melting glass. As the low-melting solder, a solder whose 
mehing point is 500 °C or less, and a tin-lead alloy, a tin-antimony alloy, a bismuth alloy, 
or the like is used. In particular, as a tin-lead alloy, Serasolza manufactured by Asahi 
Glass CO., LTD (No. 123, No. 143, No. 186, No. 224, No. 246) is preferably used. 

10 Furthermore, the shield member 8 and the substrate 1 on which the organic 
electroluminescent element is formed may be directly bonded with low melting glass, or in 
order to improve further the wettability with the low melting glass, for example, a buffer 
layer of SiOs, SiO or the like may be formed in at least one of substrate 1 and shield 
member 8. 

15 [0068] 

As the adhesion between the shield member 8 and the substrate 1, nearly same 
effects are confirmed by using, aside from low-melting glass and low-melting solder, liquid 
crystal polymer having a far excellent moisture resistance as compared with an epoxy resin, 
a polyimide resin, and other high polymer adhesives. The liquid crystal polymer used in 

20 the invention is a rigid high polymer in a rod shape, mostly having a skeleton of aromatic 
polyester, but also amide bond or ether bond may be included. The detail is described in a 
feature article in "High Polymer", October 1994, edited by Japan Society of High Polymer. 
The liquid crystal high polymer is hardly changed in structure when solidified, and is 
known for merits such as fast solidifying speed, small shrinkage, and high gas barrier 

25 performance, and is initially developed by Carborundum Company, Eastman Kodak 
Company, Hoechst Celanese Corporation and others, and is distributed by many 
manufacturers in the trade-names of Bectran, Rodran, Zider, etc. These products are. 
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however, only in the initial stage of application in injection molding, textile, and film, and 
nothing has been specifically studied for use in resin adhesive for sealing the organic 
electroluminescence as in the invention, and optimum method of use and effects could not 
be predicted. The inventors accumulated intensive studies, and obtained effects more than 
5 expected beyond the performance of the conventional resin when used as sealing resin of 
organic electroluminescence. 
[0069] 

The structure of the organic electroluminescent element manufactured by the 
invention is not particularly defined, and aside from the structure of anode 2/hole 

10 transporting layer 4/light-emitting layer 5/cathode 6 mentioned above, other structures are 
possible, for example, a single layer type element of anode 2/light-emitting layer 5/cathode 
6, two-layer structure of anode 2/light-emitting layer 5/electron transporting layer/cathode 6, 
and three-layer structure of anode 2/hole transporting layer 4/light-emitting layer 5/electron 
transporting layer/cathode 6. 

15 [0070] 

The reliability may be further improved by controlling the film thickness of the 
insulating compound layer 7 as the protective film, in particular, by stacking a metal 
conductive film on the insulating compound layer 7. 
[0071] 

20 Next, a method for manufacturing an organic electroluminescent element of the 

invention is described below. 
[0072] 

First, by a known method, the anode 2 formed of ITO or the like, the hole 
transporting layer 4 formed of TPD or the like, the light-emitfing layer 5 formed of Alqa or 
25 the like, and the cathode formed of an Al-Li alloy or the like are sequentially stacked on the 
substrate such as glass by a resistance heating deposition method, an ion beam sputtering 
method, or the like. The insulating compound layer 7 formed of GeO or the like may be 
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formed on the cathode 6. 
[0073] 

Next, as an adhesive step, the shield member 8 is bonded to the substrate 1 with 
the low-melting glass or the low-melting solder. 
5 [0074] 

A method using laser light or an ultrasonic wave is given as a method for bond of 
the shield member 8 with the low-melting glass or the low-mehing solder. 
[0075] 

In the case of a method using laser light, after the shield member 8 to which the 
10 low-melting glass, the low-melting solder, or the liquid crystal polymer is attached is set at 
a predetermined portion on the substrate 1, the low-melting glass or low-malting solder 
portion or an adhesive portion of the shield member 8 or the substrate 1 is irradiated with 
laser light again, and the low-melting glass or the low-melting solder is mehed, so that the 
substrate 1 and the shield member 8 are bonded with each other. 
15 [0076] 

In the case of a method using an ultrasonic soldering apparatus, first, the 
low-melting solder is melted by the ultrasonic soldering apparatus and attached to the 
adhesion portion of the shield member 8 and the substrate 1, and the shield member 8 is set 
at a predetermined portion on the substrate 1 ; thereafter, the low-melting solder portion is 
20 melted again by the ultrasonic soldering apparatus, so that the substrate 1 and the shield 
member 8 are bonded with each other. 
[0077] 

When the ultrasonic wave and laser light is used, a healing temperature can be 
suppressed to be low, and the adhesion portion can be limited locally as well as the 
25 substrate 1 and the shield member 8 can be bonded in extremely short time period, so that 
destruction of the organic electroluminescent element can be prevented. 
[0078] 
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Next, a further specific structure of Embodiment Mode 1 is shown. First, in order 
to form a specified pattern shape on a glass substrate 1 on which an ITO film is formed 
entirely, the ITO film 2 (film thickness 160 nm) is etched by using hydrochloric acid. 
This substrate 1 is cleaned ultrasonically for 5 minutes with a detergent (Semico Clean, 
5 manufactured by Furuuchi Chemical Corporation), further cleaned ultrasonically for 10 
minutes in purified water, and cleaned ultrasonically for 5 minutes in a solution of 
ammonia and hydrogen peroxide (1:1;5), finally cleaned ultrasonically for 5 minutes in 
purified water at a temperature of 70 °C, water is blown away by nitrogen blower, and then 
it is heated and dried at a temperature of 250 °C. Thus cleaned substrate 1 is set in a 

1 0 resistance heating deposition apparatus, the chamber is evacuated to a degree of vacuum of 
2x10"^ Torr or less, and a hole transporting layer 4 of about 500 A is formed by using TPD 
as an evaporation source. In succession, using Alqa as an evaporation source, a 
light-emitting layer 5 of about 750 A is formed. The deposition speed is not particularly 
defined, but it was performed at 2 A/s in both operations. Next, in the same vacuum layer, 

15 using an AlLi alloy containing 15 at % of Li as an evaporation source, a cathode 6 is 
formed in a film thickness of 2000 A. Further, using GeO as an evaporation source, a 
protective layer 7 is formed in a film thickness of 3000 A. The substrate 1 on which this 
element was formed was taken out of the vacuum chamber, and a shield member 8 was 
formed outside of the element in the following procedure. Using SUS303 (Fe-Cr-Ni 

20 alloy) as the shield member 8, first, low-melting glass was applied on the portion contacting 
with the substrate 1 . The low melting glass was trade-name Tl 87 manufactured by Iwaki 
Glass Co., Ltd., and after adjusting to the particle size of 300 meshes (43 ^im or less), it was 
mixed with an organic binder having 1% of nitrocellulose blended in isoamyl acetate at a 
concentration ratio of 12 (low-melting glass) to 1 (organic binder) by weight, and the 

25 mixture was applied on the adhesion area by using a brush. After application, in order to 
vaporize the solvent in the organic binder, it was dried for about 10 minutes at a 
temperature of 1 10 °C. In succession, this seal material was heated for 15 minutes in an 
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electric furnace at 450 °C to melt the low-melting glass, and it was taken out, and is 
overlaid on the glass substrate 1 on which the element was formed, and sealing was 
completed. Incidentally, when bonding the glass substrate 1 and shield member 8, it was 
performed on a copper plate of high thermal conductivity so that the temperature of the 
5 element might not be elevated, and the temperature rise of the element was suppressed. In 
this way, an organic electroluminescent element bonded with the shield member 8 by 
low-melting glass was obtained. 
[0079] 

(Embodiment Mode 2) 

10 First, in the same manner as in Embodiment Mode 1, an organic 

electroluminescent element is manufactured up to the process before bonding of the shield 
member 8. Then, low-melting glass of Sn-P-Pb-O-F system (Shoei Chemical Industries) 
ground to powder of 1 0 ^im or less is mixed with methyl alcohol at a concentration ratio of 
1 : 1 by weight to form a paste, which is applied on a white sheet glass of 1 mm in thickness 

15 manufactured by HOYA Corporation to be used as the shield member 8 . In this white 
sheet glass, the portion confronting the forming portion of an organic electroluminescent 
element was drilled by 0.3 mm by a sand blasting method. This can prevent breakage due 
to contact of the shield glass with the organic electroluminescence element. Instead of a 
sand blasting method, a honing method may be also employed. Next, in order to vaporize 

20 the organic solvent, after once drying for 10 minutes at 100 °C, it is then heated for 10 
minutes in an electric furnace at 300 °C, and taken out and overlaid and bonded to the glass 
substrate 1 on which the element is formed. By this method, the organic 
electroluminescent element using glass in the shield member 8 can be completed. The 
melting point of the low-melting glass used herein is 270 °C, but glass of any arbitrary 

25 mehing point may be obtained by adjusting the composition. 
[0080] 

(Embodiment mode 3) 
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FIG. 6 is a structural view showing a manufacturing method in which the adhesive 
layer is bonded using a laser. This embodiment mode shows an example of weld using a 
YAG laser. After forming the element in the same manner as in Embodiment Mode 1, a 
low-melting glass 9 such as Sn-P-Pb-O-F system or the like is applied on a white sheet 

5 glass as a shield member 8 in the same manner as shown in Embodiment Mode 1 . The 
light emitted from a YAG laser 13 (model ML-2330A manufactured by Miyachi Technos 
Corporation) is refracted by a reflection mirror 14 and entered into a lens 15. The light 
condensed by the lens 15 is applied from outside the shield member 8 while moving the 
element by an X-Y table, and the low-melting glass is melted and bonded. In the case of 

10 bonding the adhesive layer with a laser, an adhesive surface between the substrate and the 
shield member is necessary to be heated up to an equivalent temperature with a meUing 
point of the adhesive member, while the organic thin film layer is easily damaged due to 
heat. According to the present invention, this adhesive surface can be locally heated, 
whereby the substrate and the shield member can be surly bonded without destruction of 

15 the organic thin film layer. The inventors found that when the melting point of the 
adhesive member and an operation temperature as a local temperature are 500 °C or less, 
the substrate and the shield member can be bonded without damaging an organic thin film 
layer used in this embodiment mode. 
[0081] 

20 In this embodiment, an example of using a YAG laser is presented, but other CO2 

laser or excimer laser may be also used. What is important is that the wavelength of each 
laser induces absorption with the shield substrate 1 or the low-melting glass to melt the 
low-melting glass, and the material for the substrate 1 . shield member 8, low-melting glass, 
and laser may be selected. For example, when the low-melting glass absorbs the laser 

25 wavelength, the low-melting glass itself is melted, and when the shield member 8 absorbs 
the laser wavelength, the shield member 8 is warmed, and its heat is transmitted to the 
low-mehing glass to be melted, or when the substrate 1 on which the element is formed 
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absorbs the laser wavelength, it is warmed, and its heat is transmitted to the low-mehing 
glass to be melted. Therefore, there is no particular limitation among the laser, 
low-melting glass, substrate 1, and shield member 8. 
[0082] 

5 (Embodiment Mode 4) 

After forming an ITO film of 160 nm in film thickness on a glass substrate 1 by a 
sputtering method, a resist material (OFPR-800 manufactured by Tokyo Oka Co., Ltd) was 
applied on the ITO film by a spin coating method, and a resist film of 10 fim in thickness 
was formed, and the resist film was patterned to a specified shape by masking, exposing 

10 and developing. This glass substrate 1 was immersed in 50% hydrochloric acid at 60 °C, 
and the ITO film in the portion free fi-om the resist film was etched, and then the resist film 
was also removed, thereby obtaining a glass substrate 1 on which an anode 2 made of an 
ITO film of specified pattern was formed. 
[0083] 

15 This glass substrate 1 was cleaned ultrasonically for 5 minutes with a detergent 

(Semico Clean, manufactured by Furuuchi Chemical Corporation), cleaned ultrasonically 
for 10 minutes in purified water, cleaned ultrasonically for 5 minutes in a solution of 1 part 
(by volume) of ammonia water containing 1 part of hydrogen peroxide water and 5 parts of 
water, and cleaned ultrasonically for 5 minutes in purified water at 70 °C, sequentially, and 

20 moisture deposited on the glass substrate 1 was removed by nitrogen blower, and it was 
heated at 250 °C and dried. 
[0084] 

On the anode 2 side surface of the dried glass substrate 1. TPD was formed in a 
film thickness of about 50 nm as a hole transporting layer 4 in a resistance heating 
25 deposition apparatus evacuated to a degree of vacuum of 2 x 10"^ Torr or less. 
[0085] 

Next, similarly in the resistance heating deposition apparatus, Alqa was formed in 
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a film thickness of about 75 mn as a light-emitting layer 5 on the hole transporting layer 4. 

The deposition speed of both TPD and Alqs was 0.2 nm/s. 

[0086] 

Also in the resistance heating deposition apparatus, a cathode 6 was formed in a 
5 film thickness of 200 nm on the light-emitting layer 5, using an Al-Li alloy containing 15 
at % of Li as an evaporation source. 
[0087] 

In the resistance heating deposition apparatus, an insulating compound layer 7 was 
formed in a film thickness of about 3 |im on the cathode 6, using GeO as an evaporation 
10 source. 
[0088] 

The glass substrate 1 on which the insulating compound layer 7 was formed was 
taken out of the deposition apparatus, and in the adhesive portion of the shield member 8 
made of white sheet glass (1 mm thick, manufactured by HOYA Corporation) with the 

15 glass substrate 1, a low-melting solder (Serasolza No. 123, manufactured by Asahi Glass 
Co., Ltd) was applied by using an ultrasonic soldering apparatus (Sun Bonder USM-IV, 
manufactured by Asahi Glass Co., Ltd) in the condition of frequency of 50 kHz and heating 
temperature of 150 °C. After that, the shield member 8 is set on the glass substrate 1, the 
low-melting solder deposited on the white sheet glass was melted again by the ultrasonic 

20 soldering apparatus in the condition of frequency of 50 kHz, heating temperature of 1 50 °C, 
and vibrating time of 20 to 30 seconds, and then the glass substrate 1 and shield member 8 
were bonded lightly. 
[0089] 

According to the above method, an organic electroluminescent element was 
25 manufactured, which was presented as Embodiment Mode 4. 
[0090] 

(Embodiment Mode 5) 
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Same as in Embodiment Mode 1, a glass substrate 1 was manufactured by stacking 
an anode 2 made of an ITO film, a hole transporting layer 4 made of TPD, a light-emitting 
layer 5 made of Alqa, a cathode 6 made of an Al-Li alloy, and an insulating compound 
layer 7 made of GeO thereon. 
5 [0091] 

The glass substrate 1 on which the insulating compound layer 7 was formed was 
taken out of the deposition apparatus, and in the adhesive portion of a shield member 8 
made of white sheet glass (1 mm thick, manufactured by HOYA Corporation) forming a 
depression with depth of 0.3 mm in the central part by a sand blasting method, with the 

10 glass substrate 1, a low-melting solder (Serasolza No. 246, manufactured by Asahi Glass 
Co., Ltd) was applied by using an ultrasonic soldering apparatus (Sun Bonder USM-IV, 
manufactured by Asahi Glass Co., Ltd), in the conditions of frequency of 50 kHz and 
heating temperature of 250 °C. After that, the shield member 8 was fixed on the glass 
substrate 1, and the low-mehing solder deposited on the white sheet glass was irradiated 

15 with laser light by using a YAG laser irradiation apparatus (ML-2330A, manufactured by 
Miyachi Technos Corporation) to meU the low-melting solder, and then the glass substrate 
1 and the shield member 8 were bonded. 
[0092] 

According to the above method, an organic electroluminescent element same as in 
20 Embodiment Mode 1 was manufactured, which was presented as Embodiment Mode 5. 
[0093] 

(Comparative Example 1) 

In order to confirm the effect of the organic electroluminescence elements of the 
invention presented in Embodiment Modes 1, 2, 3, 4, 5, a conventional organic 
25 electroluminescent element was manufactured by using an epoxy resin in adhesion between 
the shield member 8 and glass substrate 1, and growth of dark spots was compared. The 
epoxy resin used in the conventional organic electroluminescent element was composed of 
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ECR-7125 used as main agent and ECH-7125 as hardener (both manufactured by 
Sumitomo Bakelite Co., Ltd), blended at a ratio of 10:6, which was cured for 12 hours at 50 
°C. The shield member 8 was the same white sheet glass manufactured by HOYA 
Corporation as used in Embodiment Mode 1. The organic electroluminescent element for 
5 comparison was same in all of the material, composition, and film forming condition, 
except for the resin used for adhesion. These three elements were stored in an 
environmental cell at 60 °C and 95%, and growth of dark spots was observed. 
[0094J 

In order to investigate changes with time of dark spots in three organic 
10 electroluminescence elements of Embodiment Modes 1 and 2 and Comparative Example 1, 
each was stored in a thermostatic cell controlled at 60 °C and 95% of humidity, and the 
mean diameter of dark spot was microscopically observed at specific time intervals. The 
resuh is explained by referring to FIG. 7. FIG. 7 is a relation diagram of storage time and 
growth of the dark spots in embodiment modes of the invention. As clear from FIG. 7, in 
1 5 the examples of the invention using low-melting glass in adhesion of the shield member 8, 
growth of dark spots was notably suppressed as compared with the conventional organic 
electroluminescent element using an epoxy resin in adhesion. According to the invention 
using low-melting glass as adhesive, a longer life time of organic electroluminescent 
element may be achieved. 
20 [0095J 

The organic electroluminescent element is not highly resistant to heat, and hence 
the low-melting glass used for adhesion is required to be melted at low temperature. 
Accordingly, the working temperature for melting the glass is preferred to be 500 °C or less 
owing to the characteristic of the organic electroluminescence element. However, the 
25 material is not particularly defined, and any material may be used as far as the moisture 
resistance is better than that of organic resin. 
[0096] 
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In order to investigate changes with time of dark spots in three organic 
electroluminescence elements of Embodiment Modes 4 and 5 and Comparative Example 1, 
each was stored in a thermostatic cell controlled at 60 °C and 95% of humidity, and the 
mean diameter of dark spot was microscopically observed at specific time intervals. The 
5 result is shown in FIG. 8. 
[0097] 

FIG. 8 is a relation diagram of storage time and mean diameter of dark spots. As 
clear from FIG. 8, in the organic electroluminescent element of Comparative Example 1, 
the mean diameter of dark spots increases along with the passing of the storage time, 

10 whereas in the organic electroluminescence elements of Embodiment Modes 4 and 5, 
notable changes in mean diameter of dark spots were not recognized in spite of very severe 
environments of 60 °C and humidity of 95% for the organic electroluminescence element, 
and it was found that growth of dark spots was prevented. In particular, in the organic 
electroluminescent element of Embodiment 1, it was clear that growth of dark spots was 

1 5 prevented nearly perfectly. 
[0098] 

(Embodiment Mode 6) 

FIG. 2 is a cross-sectional view of an essential part of an organic 
electroluminescent element in one embodiment mode of the invention. 
20 [0099] 

In FIG. 2, reference numeral 7 denotes a protective film; 7a, a lowest layer; 7b, an 
upper layer: 8. a glass cap; and 9. an adhesive layer. A substrate 1, an anode 2. an organic 
thin film layer 3, a hole transporting layer 4, a light-emitting layer 5, and a cathode 6 are 
similar to the mentioned above. 
25 [0100] 

The organic electroluminescent element in this embodiment mode is different from 
that of Embodiment Mode 1 as follows: ihe proicclive lilm 8 formed on the substrate 1 is 



37/62 



English Translation of JP HI 0-1 25463 



formed of a stacked film having at least two or more layers which is provided with the 
lowest layer 7a made of an insulating compound and the upper layer 7b formed on the 
lowest layer 7a; the glass cap 8 that is bonded with the adhesive material 9 is provided on 
the substrate 1; and outer surfaces of at least the organic thin film layer 3 and the cathode 6 
5 are sealed with the protective film 7 and the glass cap 8, whereby intrusion of moisture and 
oxygen into the organic thin film layer 3 and the cathode 6 are completely blocked. 
[0101] 

Operation of the organic electroluminescent element in this embodiment mode 
having the above structure is similar to the conventional example; therefore, description is 
10 omitted. 
[0102] 

According to this embodiment mode described above, intrusion of moisture and 
oxygen into the cathode 6 and the organic thin film layer 3 is completely blocked by the 
protective film made of a stacked film of at least two or more layers, which has an 
1 5 insulating compound layer 7 in the lowest layer, and the glass cap, whereby growth of dark 
spots in the light-emitting layer 5 can be suppressed. 
[0103] 

Further, the glass cap can prevent damage of the protective film, the cathode 6, the 
organic thin film layer 3, and the anode 2 due to external factor. 
20 [0104] 

In this embodiment mode, if the protective film has a two-layer structure of an 
insulating compound layer 7a and a metal film formed on the insulating compound layer 7a, 
the protective film can be formed easily, and decay in emission luminance with time can be 
prevented further effectively. 
25 [0105] 

Although this embodiment mode describes the case in which the organic thin film 
layer 3 has a two-layer structure of the hole transporting layer 4 and the light-emitting layer 
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5, the structure is not particularly limited to this as mentioned. 
[0106] 

The structure in Embodiment Mode 6 is specifically described. Two organic 
electroluminescent elements were manufactured in which the anode 2 made of an ITO film, 
5 the hole transporting layer 4 made of TPD, the light-emitting layer 5 made of Alqs, and the 
cathode 6 made of an Al-Li alloy are stacked on the glass substrate 1, similarly to the 
example of the above embodiment mode. 
[0107] 

As one of these, an organic electroluminescent element in a state before the shield 
10 member 8 is bonded was manufactured, in which a protective film made of a GeO film in a 
film thickness of 3 )im is formed by an ion beam sputtering method so as to seal at least the 
organic thin film layer 3 composed of the hole transporting layer 4 and the light-emitting 
layer 5 and the cathode 6 on the substrate 1 . This is presented as Embodiment Mode 6. 
[0108] 

15 Note that the GeO film was formed by a resistance heating deposition method 

because GeO and Ag can be deposited successively in the same deposition apparatus, and 
intrusion or attachment of dust to the protective film during deposition can be prevented. 
As a formation method of a GeO film, generally, an ion beam sputtering method can reduce 
internal stress more greatly than a resistance heating deposition method. 

20 [0109] 

(Embodiment Mode 7) 

Same as in Embodiment Mode 6. an organic electroluminescent element in a state 
before a shield member 8 is bonded was manufactured, in which a GeO film is formed in a 
film thickness of 1 jam on a glass substrate 1 by a resistance heating deposition method so 

25 as to seal at least an organic thin film layer 3 composed of a hole transporting layer 4 and a 
light-emitting layer 5 and a cathode 6, and an Ag film is formed in a film thickness of 2 |^m 
on this GeO film by a resistance heating deposition method. This is presented as 
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Embodiment Mode 7. 
[0110] 

Two kinds of organic electroluminescent elements were manufactured by forming 
the shield member by a similar method in that of Embodiment Mode 2. 
5 [0111] 

In the obtained two kinds of organic electroluminescent elements by the above 
method, a continuous emission test was conducted by supplying a constant current of 1 5 
mA/cm^ between the anode 2 and the cathode 6, so that change in emission luminance with 
respect to emission time was examined. A result thereof is described with reference to 
10 FIG. 9. 
[0112] 

FIG. 9 is a relation diagram of emission time and relative luminance in the 
continuous emission test. In FIG. 9, the relative luminance refers to the emission 
luminance expressed as a relative value at each light emission time in terms of light 

1 5 emission luminance of 1 upon start of continuous light emission test. As shown in FIG. 9, 
although Embodiment Mode 6 forms the protective film in a single layer of GeO film 3 ^m 
in the protective film, it was clear that decay in emission luminance with time is smaller in 
Embodiment Mode 7 having the protective film composed in two-layer structure of the 
GeO film and the Ag film. 

20 [0113] 

As the reason of such difference in characteristic, relation of thermal conductivity 
of the GeO film and the Ag film is estimated as one factor. That is, the film composed of 
oxide or nitride is generally large in the internal stress as compared with metal film, and 
hence inferior in thermal conductivity. Therefore, as compared with Embodiment Mode 6, 
25 Embodiment Mode 7 is superior in thermal conductivity of protective film, and the heat 
generated by light emission is considered to be released smoothly outside through the 
protective film. In the organic electroluminescent element, if release of heat caused by 
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light emission is poor, the organic thin film layer 3 is likely to deteriorate. Considering 
from such relation, it is estimated that decay in emission luminance with time is smaller in 
Embodiment Mode 7. 
[0114] 

5 In accordance with the above result, as the protective film 7, the luminous 

characteristic is excellent in the stacked structure of the lowest layer 7a that is an insulating 
compound layer made of oxide or nitride and the upper layer 7b made of a metal film, 
rather than a single layer of oxide or nitride. Furthermore, since the metal is superior in 
film forming property to the oxide or nitride, by defining the total film thickness of the 

10 protective film 7 in a range of 3 [im to 30 jam, in the structure comprising the insulating 
compound layer 7a formed in the lowest layer and the metal film 7b formed on the 
insulating compound layer 7, even when adhesiveness with the low-melting glass 9 is 
insufficient, growth of dark spots can be completely suppressed, and the organic 
electroluminescent element small in reducing of emission luminance can be realized. 

15 [0115] 

(Embodiment Mode 8) 

Same as in the preceding example, an organic electroluminescent element was 
manufactured by stacking an anode 2 made of an ITO film, a hole transporting layer 4 
made of TPD, a light-emitting layer 5 made of Alqs, and a cathode 6 rtiade of an Al-Li alloy 

20 on a glass substrate 1 . 
[0116] 

On this glass substrate 1. a GeO film was formed in a film thickness of 1 ^m as a 
protective film on the cathode 6 in a resistance heating deposition apparatus so as to seal at 
least the organic thin film layer 3 composed of the hole transporting layer 4 and the 
25 light-emitting layer 5 and the cathode 6, and an Ag film was continuously formed in a film 
thickness of 14 \xm. 
[0117] 
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On the glass substrate 1 thus on which the protective film is formed, a glass cap of 
1 mm thick formed from white sheet glass that has a depression with depth of 0.3 mm in 
the central part by a sand blasting method was cured to be bonded by being irradiated with 
1 joule of ultraviolet ray, using an UV resin (Wardlock No. 856, manufactured by Kyoritsu 
5 Chemical Industries) as an adhesive, and an organic electroluminescent element as shovm 
in FIG. 2 was obtained. 
[0118] 

This organic electroluminescent element was kept in a thermostatic cell controlled 
at 85 °C and humidity of 85%, and changes of shape of dark spots along with passing of the 

1 0 storage time were observed. In order to observe the change in shapes of dark spots with 
time, by taking out the organic electroluminescent element from the thermostatic cell every 
predetermined time and by making the organic electroluminescent element emit light in the 
same manner as in Embodiment Modes 6 and 7, the diameter of each dark spot was 
measured by microscopic observation, and the mean was calculated. 

15 [0119] 

(Comparative Example 2) 

By way of comparison, an organic electroluminescent element was manufactured 
in the same manner as in Embodiment Mode 8 except that an Ag film was formed as the 
protective film, and this was presented as Comparative Example 2. 

20 [0120] 

The organic electroluminescence elements of Embodiment Mode 8 and 
Comparative I-xample 2 were kept in a thermostatic cell controlled at 85 °C and humidity 
of 90%, and changes of shape of dark spots with passing of the storage time were observed. 
To observe the changes of shape of dark spots with time, same as in the above method, the 
25 mean diameter of dark spots after passing a specific stand time was determined. The 
result is described with reference to FIG. 1 0. 
[0121] 
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FIG. 10 is a relation diagram of storage time and mean diameters of dark spots in 
the storage test of the organic electroluminescence elements of Embodiment Mode 8 and 
Comparative Example 2. As shown in the diagram, in the extremely severe environments 
of 85 °C and humidity of 85% for the organic electroluminescent element, which is more 
5 difficult than in the evaluation condition in Embodiment Modes 6 and 7, it was cleared that 
growth of dark spots was hardly noted. 
[0122] 

As shown in this diagram, in the organic electroluminescent element of 
Embodiment Mode 8, as compared with Comparative Example 2, it was clear that the 
1 0 growth of dark spots was suppressed from the beginning of storage test. 
[0123] 

Thus, as compared with the conventional one using a protective film composed of 
oxide only, it was proved that growth of dark spots could be suppressed in this embodiment 
by using the protective film of stacked structure composed of an insulating compound layer 
15 7 such as oxide formed in the lowest layer and a metal film formed on the insulating 
compound layer 7 and by bonding a shield material with low-melting glass. 
[0124] 

(Embodiment Mode 9) 

FIG. 3 is a cross-sectional view of an essential part of an organic 
20 electroluminescent element in one embodiment mode of the present invention. 
[0125] 

In FIG. 3. reference numeral 10 denotes a carbon thin film, and a substrate 1, an 
anode 2. an organic thin Hhn layer 3. a hole transporting layer 4. a light-emitting layer 5, a 
cathode 6, a protective layer 7, a shield member 8, and an adhesive layer 9 are same as 
25 mentioned above; therefore, the same reference numerals are used, and the description is 
omitted. 
[0126] 
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An organic electroluminescent element of this embodiment mode is different from 
the conventional example in that the carbon thin film 10 is formed on an upper surface of 
the anode 2, and the anode 2 and the organic thin film layer 3 are bonded through the 
carbon thin film 10. 
5 [0127] 

Since the carbon thin film 10 has lower work function than the mentioned anode, 
the energy gap with the organic thin film layer 3 is small, and a hole injecting property is 
improved, whereby luminance efficiency is increased. Further, the carbon thin film 10 has 
adhesiveness with the organic thin film 3 is more favorable as compared with that of the 
10 mentioned anode 2; therefore, it has superiority in uniform light-emitting characteristic and 
stability. 
[0128] 

Here, the carbon thin film is a thin film composed of carbon and, for example, 
formed by a sputtering method using carbon. Although the carbon target is not 
15 particularly defined, isotropic graphite, anisotropic graphite, carbon in glass form, or the 
like can be used, and particularly, isotropic graphite with high purity is suitable. 
[0129] 

When the carbon thin film is formed by a sputtering method, reactive sputtering is 
conducted in an atmosphere of mixed gas containing nitrogen or hydrogen and argon in 
20 order to control electric resistance. 
[0130] 

In a general thin film formation technique such as a sputtering method, a ihin film 
with a film thickness of 50 angstrom or less has an island-shaped structure in film quality, 
so that a uniform film quality cannot be obtained. Therefore, electric resistance is 
25 increased in the film with a film thickness of 50 angstrom or less, and thus, current does not 
flow and light is not emitted. 
[0131] 
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On the other hand, in a film with a film thickness of 1000 angstrom or more, the 
carbon thin film 10 becomes blackish, and accordingly, transmittance of EL light from the 
glass face is reduced. 
[0132] 

5 Here, blackness of the carbon thin film 10, that is, light absorption is effective for 

contrast up, and in considering the electric resistance, transmittance, and contrast, 50 
angstrom to 500 angstrom is most suitable. 
[0133] 

Although FIG. 3 shows only a case of forming only the carbon thin film on the 
1 0 anode, the anode may be a single carbon thin film. 
[0134] 

Next, a specific structure of Embodiment Mode 9 is shown. Commercially 
available glass substrate with ITO (PllOE-H-PX, manufactured by Nippon Sheet Glass CO., 
LTD) was etched with aqua regia so that the ITO was patterned into the desired pattern. 

15 After that, the glass substrate was cleaned ultrasonically with hitt;nc>(sic) (white 7-L, 
manufactured by UI kasei Co., Ltd.) for one hour, successively, cleaned ultrasonically with 
ion-exchange water for one hour, cleaned ultrasonically with acetone for 30 minutes, and 
cleaned ultrasonically with ethanol for one hour. Then, it was immersed in boiling ethanol 
for 5 minutes and dried naturally. The substrate that had been cleaned was set in a 

20 substrate holder in a DC magnetoron sputtering apparatus (730H, manufactured by Anelva 
Corporation), and the chamber was evacuated to the degree of vacuum of 8 xlO'^ Torr. 
After that, the carbon was sputtered to be deposited using a carbon target manufactured by 
Toyo Soda Manufacturing Co., Ltd. in pressure of nitrogen-argon mixed gas (nitrogen: 2.5 
%) of 3m Torr at a substrate temperature of 1 50 °C. At this time, depending on sputtering 

25 time, three types of carbon films: two carbon films with a film thickness of 50 angstrom; 
two carbon films with a film thickness of 100 angstrom; and two carbon films with a film 
thickness of 500 angstrom, were each manufactured. 
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[0135] 

The substrate thereof is taken out of the chamber and set in a resistance heating 
deposition apparatus, and the chamber is evacuated to the degree of vacuum of 2 x 10'*^ Ton- 
er less. After that, the hole transporting layer 4 with about 500 A is formed using TPD as 
5 an evaporation source. Successively, the light-emitting layer 5 with about 750 A is 
formed using Alqa as an evaporation source. Although the speed of deposition is not 
particularly limited, both deposition were performed at speed of 2A/s at this time. Next, 
the cathode 6 with a film thickness of 200 A is formed using an AlLi alloy containing Li at 
15 at % as an evaporation source in the same vacuum layer. Then, the substrate 1 on 
1 0 which this element was formed was taken out of the vacuum chamber, and in each one of 
the three kinds of substrates, the shield member 8 was formed in the external side of the 
element by the following way. 
[0136] 

In an adhesive portion between the shield member 8 made from white sheet glass 
15 (thickness of 1 mm, manufactured by HOYA Corporation) and the glass substrate 1, a 
low-melting solder (Serasolza No. 123, manufactured by Asahi Glass CO., LTD) was 
attached in the conditions of frequency of 50 kHz and a heating temperature of 150 °C, 
using an ultrasonic soldering apparatus (Sun Bonder USM-IV, manufactured by Asahi 
Glass Co., Ltd). After that, the shield member 8 was fixed to the glass substrate 1 , and the 
20 low-melting solder that had been attached to the white sheet glass was melted again in the 
conditions of frequency of 50 kHz, a heating temperature of 150 °C, and vibration added 
time of 20 to 30 seconds, using the ultrasonic soldering apparatus, so thai the glass 
substrate 1 and the shield member 8 were bonded. 
[0137] 

25 By the above method, an organic electroluminescent element was manufactured, 

and this was presented as Embodiment Mode 9. 
[0138] 
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Next, three kinds of organic electroluminescent elements in each of which the 
shield member 8 was formed were kept in environment at 60 °C and 90 % RH, and increase 
in portions where light is not emitted was observed. 
[0139] 

5 (Comparative Example 3) 

An organic electroluminescent element, although it is similar to Embodiment 
Mode 9, in which a carbon film is not formed was manufactured for comparison, and this 
was presented as Comparative Example 3. 
[0140] 

1 0 The organic electroluminescent elements of Embodiment Mode 9 and Comparative 

Example 3 were kept in environment at 60 °C and 90 % RH for 100 hours, and a state of 
increase in portions where light is not emitted from the initial state was observed. The 
result is shown in (Table 1). 
[0141J 

15 [Table 1] 





Carbon 
thickness 


Initial emission 
(apply of lOV) 


After passing 1 00 hours 
at 60 °C and 
90 % RH 


Luminance 
variation 


portions 
where light is 
not emitted 


Luminance 
variation 


portions where 
light is not 
emitted 


Embodiment 
Mode 9 


50 A 


±3% 


20 or less 




20 or less 


100 A 


±3 % 


20 or less 


+3% 


20 or less 


500 A 


+2% 


20 or less 


±2% 


20 or less 
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Comparative 


OA 


±5% 


30 to 50 


±5% 


30 to 50 


Example 3 













[0142] 

As shown in (Table 1), the organic electroluminescent element of Embodiment 
Mode 9 of the invention has luminance variation in the initial state of ±3 % or less and 20 
5 or less portions where light is not emitted, whereas Comparative example 3 has luminance 
variation of ±5 % and 30 to 50 portions where light is not emitted. Both of them were 
almost not changed from the initial emission state even after being stored in environment at 
60 °C and 90 % RH for 1 00 hours. 
[0143] 

1 0 In other words, adhesiveness between the anode and the organic thin film layer is 

increased by formation of the carbon film, and difference is generated in the luminance 
variation and the portions where light is not emitted as compared with the case where the 
carbon film is not formed in the initial emission state. 
[0144] 

1 5 (Embodiment Mode 1 0) 

An organic electroluminescent element was manufactured by a similar method to 
that of Embodiment Mode 1 except that a cathode is composed of 83 at% Al, 15 at% Li, 
and 2 at% Mg, and this was presented as Embodiment Mode 10. An initial light-emitting 
characteristic of the organic electroluminescent element and a mean diameter of a dark spot 

20 when being stored in environment al 40 °C and 90 % RI 1 were obserx cd. 
[0145] 

(Comparative Example 4) 

An organic electroluminescent element was manufactured for comparison in the 
similar conditions to those of Embodiment Mode 10 except that the cathode is composed of 
25 85 at% Al and 1 5 at% Li, and thus, this was presented as Comparative Example 4. 
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[0146] 

(Comparative Example 5) 

Furthermore, an organic electroluminescent element was manufactured in the 
similar conditions to those of Embodiment Mode 10 except that the cathode is composed of 
5 83 at% Al, 15 at% Li, and 2 at% Zn, and this was presented as Comparative Example 5. 
[0147] 

Similar to Embodiment Mode 10, an initial light-emitting characteristic and a 
mean diameter of dark spot when being stored in the environment at 40 °C and 90 % RH 
were observed. The result is shown in FIGS. 13 and 14. 
10 [0148] 

FIG. 13 is a relation diagram between luminance and voltage in this embodiment 
mode of the invention, and FIG. 14 is a relation diagram between storage time and growth 
of dark spots in this embodiment mode of the invention. 
[0149] 

15 It is clear from FIG. 13 that the luminance characteristic in Embodiment Mode 10 

using an AlLiMg alloy for the cathode 6 is improved as compared with the organic 
electroluminescent element of Comparative Example 4 using an AlLi alloy for the cathode 
6 and the organic electroluminescent element of Comparative Example 5 using an AlLiZn 
alloy for the cathode 6, whereas in the organic thin EL element of Comparative Example 5 

20 using the cathode 6 in which Zn is added to the AlLi alloy, it seems that the luminance 
characteristic is reduced, and applied voltage of 2 to 3 V to Examples is seemed to be 
increased. This is considered that in a case of adding Mg to the AlLi alloy in the cathode 
6, the work function is not increased, so that the luminance characteristic is hardly 
influenced; however, in a case of adding Zn, the work function is increased, so that the 

25 voltage is increased. In practice, work functions of the cathodes 6 having composition in 
Embodiment Mode 10, Comparative Example 4, and Comparative Example 5 were 
measured using AC-1 (manufactured by Riken Keiki Co., Ltd.). The respective work 
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functions were 3.6 eV, 3.65 eV, and 3.8 eV, and it is considered that this difference indicates 

difference of voltage-luminance characteristics shown in FIG. X. 

[0150] 

However, as seen from FIG. 14 that a mean diameter of dark spot when being 
5 stored in the environment at 40 °C and 90 % RH had little difference among the organic 
electroluminescent elements of Embodiment Mode 10, Comparative Example 4, and 
Comparative Example 5. That is, the organic electroluminescent element of Embodiment 
Mode 10 has superiority in a light-emitting characteristic and storage stability. 
[0151] 

1 0 (Embodiment Mode 1 1 ) 

FIG. 4 is a cross-sectional view of an essential part of an organic 
electroluminescent element in one embodiment mode of the invention, and FIG. 5 is a plan 
view of an organic electroluminescent element in one embodiment mode of the invention. 
[0152] 

15 In FIGS. 4 and 5, reference numeral 11 denotes an electrode driver line IC and 

reference numeral 12 denotes a lead line. A substrate 1, an anode 2, an organic thin film 
layer 3, a hole transporting layer 4, a light-emitting layer 5, a cathode 6, a protective layer 7, 
a shield member 8, and an adhesive layer 9 are the same as the mentioned ones; therefore, 
the same reference numerals are used, and description thereof is omitted. 

20 [0153] 

In I"Ki. 7 (sic), ihc organic thin film layer 3 is formed on the substrate 1 on which 
the anode 2 is formed, and the hole transporting layer 4. the light-emitting layer 5. and the 
cathode 6 are stacked on the organic thin film layer 3. The lead line 12 having a two-layer 
structure that is formed of a base layer and a conductive layer on the base layer is provided 
25 on the substrate 1 so as to connect the anode 2 or the cathode 6 with the electrode driver IC 
11. A conductive layer material on the lead line is any one of copper, silver, gold, 
aluminum, iron, nickel, molybdenum, and platinum; an alloy thereof; or an alloy containing 
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these metals, which has a function of extremely reducing electric resistance of the lead line. 
[0154] 

In accordance with this embodiment mode as described, the lead line is formed to 
have a two-layer structure that is formed of a base layer and a conductive layer formed on 
5 the base film, which has higher conductivity than the base layer, whereby resistance of the 
lead line is reduced, and the organic thin film electroluminescent element can be prevented 
from varying in emission luminance due to difference of ohmic loss in the lead line. 
[0155] 

Although the anode 2 and the cathode 6 are formed in liner shapes perpendicular to 
1 0 each other in Embodiment mode 1 1 , it is not particularly ristricted to this shape. 
[0156] 

After forming an ITO thin film of 0.16 |im in film thickness on the glass substrate 
by a sputtering method, a resist material (OFPR-800 manufactured by Tokyo Oka Co., Ltd) 
was applied on the ITO film by a spin coating method to form a resist film of 10 ^m in 

1 5 thickness, and the resist film on the ITO film was patterned to a specified shape by masking, 
exposing and developing. This glass substrate was immersed in 50% hydrochloric acid at 
60 °C, and the ITO film in the portion free from resist film was etched, and then the resist 
film was also removed, thereby obtaining a glass substrate on which the anode made of the 
ITO film and a base layer of the lead line were formed. A resist material (OFPR-800 

20 manufactured by Tokyo Oka Co., Ltd) was applied on only a portion where an organic thin 
film layer is formed on the glass substrate by a spin coating method to form a resist film of 
10 urn in thickness, and the resist Him on the glass substrate was patterned to a specified 
shape by masking, exposing and developing. This glass substrate on which the resist film 
was formed was cleaned ultrasonically for 5 minutes with a detergent (Semico Clean, 

25 manufactured by Furuuchi Chemical Corporation), cleaned ultrasonically for 10 minutes in 
purified water, and immersed in a copper plating solution (new rare, manufactured by 
Okuno Chemical Industry Co., Ltd.) so that the base film was plated with a current density 
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of 10 A/cm^, and a conductive layer made of copper in 2 |im thickness was formed on the 
base layer of the lead line. The resist mask on the glass substrate on which this conductive 
layer was formed was removed. Then, the glass substrate was cleaned ultrasonically for 5 
minutes with a detergent (Semico Clean, manufactured by Furuuchi Chemical Corporation), 
5 cleaned ultrasonically for 10 minutes in purified water, cleaned ultrasonically for 5 minutes 
in a solution of 1 part of ammonia water containing 1 part of hydrogen peroxide water and 
5 parts of water, and cleaned ultrasonically for 5 minutes in purified water at 70 °C, 
sequentially, and moisture deposited on the glass substrate was removed by nitrogen blower, 
and it was heated and dried at 250 °C. The hole transporting layer was formed of a TPD 

10 thin film of 0.05 yim in thickness by an evaporation method in a portion on the cleaned 
glass substrate where the anode was formed, and the light-emitting layer was formed of an 
Alqs thin film of 0.075 |im in thickness by an evaporation method on an upper surface of 
the hole transporting layer. After that, a predetermined mask is provided on an upper 
surface of the light-emitfing layer, and the cathode was formed of a Mg-Ag alloy thin film 

15 of 0.25 yixn in thickness by a binary evaporafion method. The electrode driver IC was 
mounted on the glass substrate on which the cathode was thus formed by a COG mounting 
method. 
[0157] 

Then, low-melting glass of Sn-P-Pb-O-F system (manufactured by Shoei Chemical 
20 Industries) ground to be powder of 10 (am or less is mixed with methyl alcohol at a 
concentration ratio of 1 : 1 by weight to form a paste, which is applied on white sheet glass 
of 1 mm in thickness manufactured by HOYA Corporation to be used as the shield member. 
In this white sheet glass, the portion confronting the forming portion of an organic 
electroluminescent element was drilled by 0.3 mm by a sand blasting method. This can 
25 prevent breakage due to contact of the shield glass with the organic electroluminescent 
element. Instead of a sand blasting method, a honing method may be also employed. 
Next, in order to vaporize the organic solvent, after once drying for 10 minutes at 100 °C, it 
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is then heated for 10 minutes in an electric furnace at 300 °C, and taken out and overlaid 
and adhered on the glass substrate 1 on which the element is formed. By this method, the 
organic electroluminescent element using glass in the shield member 8 by the above 
method can be completed. 
5 [0158] 

(Comparative Example 6) 

As Comparative Example 6, an organic electroluminescent element in which a 
conductive layer was not formed was manufactured by a similar method to I 'mbodimcni 
Mode 1 6 (sic ) except that copper was not plated on a base layer of a lead line. 
10 [0159] 

When the thus manufactured organic electroluminescent elements by Embodiment 
Mode 11 and Comparative Example 6 were driven with current voltage of 10 V, difference 
of emission luminance in the light-emitting portion of the organic electroluminescent 
element manufactured by Embodiment Mode 1 1 was ±3 %, whereas emission luminance in 
15 the light-emitting portion of the organic thin film EL element manufactured by 
Comparative Example 6 was ±10 %. 
[0160] 

Further, there was not large difference of dark spots which had been stored at 60 
°C and 90 %RH for 500 hours between the organic electroluminescent element 
20 manufactured by Embodiment Mode 1 1 and the organic electroluminescent element shown 
in Comparative Example 6. 
[0161] 

Accordingly, the invention described in Embodiment Mode 11 can obtain an 
organic electroluminescent element with small luminance variation and excellent storage 
25 stability. 
[0162] 

[Embodiment mode 12] 
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After forming an ITO thin film of 0.16 yim in film thickness on a glass substrate by 
a sputtering method, a resist material (OFPR-800, manufactured by Tokyo Oka Co., Ltd) 
was applied on the ITO film by a spin coating method to form a resist film of 10 |im in 
thickness, and the resist film was patterned to a specified shape by masking, exposing and 
5 developing. This glass substrate was immersed in 50% hydrochloric acid at 60 °C, and 
the ITO film in the portion free from resist film was etched, and then the resist film was 
also removed, thereby obtaining a glass substrate on which the anode made of an ITO film 
and a lead line were formed. After the resist mask on the glass substrate was removed, the 
glass substrate was cleaned ultrasonically for 5 minutes with a detergent (Semico Clean, 

10 manufactured by Furuuchi Chemical Corporation), cleaned ultrasonically for 10 minutes in 
purified water, cleaned ultrasonically for 5 minutes in a solution of 1 part of ammonia water 
containing 1 part of hydrogen peroxide water and 5 parts of water, and cleaned 
ultrasonically for 5 minutes in purified water at 70 °C, sequentially, and moisture deposited 
on the glass substrate was removed by nitrogen blower, and it was heated and dried at 250 

15 °C. In a portion on the cleaned glass substrate where the anode was formed, the organic 
thin film layer in which the TPD thin film of 0.05 |im in thickness and the Alqs thin film of 
0.075 \im in thickness were stacked was formed by an evaporation method. After that, a 
predetermined mask is provided on an upper surface of the Alqs thin film, and the base 
layer was formed of an Al-Li alloy thin film of 0.25 [im in thickness by a binary 

20 evaporation method. Further, a conductive layer was formed of an Ag thin film of 0.8 \im 
in thickness on the base layer by an evaporation method, and the cathode having two-layer 
structure was formed on the organic thin film layer. The electrode driver IC was mounted 
on the glass substrate on which the cathode was thus formed by a COG (Chip On Glass) 
mounting method. 

25 [0163] 

The shield member thereafter was formed by the similar method to that of 
Embodiment Mode 1 1 . 



54/62 



English Translation of JP HlO-125463 



(Comparative Example 7) 

As Comparative Example 7, an organic electroluminescent element was 
manufactured by the similar method to that of Embodiment Mode 12 except that the 
cathode was a single layer without using the conductive layer. 
5 [0164] 

When the thus manufactured organic electroluminescent elements by Embodiment 
Mode 12 and Comparative Example 7, in which the cathode functions as a common 
electrode, were driven with current voltage of 5V, 8V, and 10 V, difference of emission 
luminance in the light-emitting portion of the organic thin film EL element in Embodiment 
10 Mode 12 was ±1 % in the case of any voltage, whereas emission luminance of the organic 
electroluminescent element in Comparative Example 7 was ±5 %. 
[0165] 

There was not large difference of dark spots which had been stored at 60 °C and 90 
%RH for 500 hours between the organic electroluminescent element manufactured by 
15 Embodiment Mode 12 and the organic electroluminescent element shown in Comparative 
Example. 
[0166] 

Accordingly, the invention described in Embodiment Mode 12 can obtain an 
organic electroluminescent element with small luminance variation and excellent storage 
20 stability. 
[0167] 

(EMTibodimcnt Mode 13) 

An organic electroluminescent element was manufactured by stacking an anode 2 
made of an ITO film, a hole transporting layer 4 made of TPD, a light-emitting layer 5 
25 made of Alqs, and a cathode 6 made of an Al-Li alloy on a glass substrate 1 , and it was 
used in the backlight for liquid crystal display. The structure is shown in FIG. 1 1 . 
[0168] 
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FIG. 1 1 is a perspective view of an apparatus using the organic electroluminescent 
element of this embodiment mode of the invention in a display panel for a backlight. 
[0169] 

The element of organic electroluminescence was formed in a multi-layer structure 
5 as shown below in order to obtain white light emission. First, in the manufacturing 
method, on a glass substrate 1 with ITO in a size of 52 mm x 15 mm x 1 mm, TPD as a 
hole transporting material was stacked in 500, oxazole complex of zinc as blue 
light-emitting layer 5 in 300, Alqa as green light-emitting layer 5 in 200, and Alqs doped 
with 1.5 mol. % of phenoxazone as red light-emitting layer 5 in 200, sequentially by 

10 vacuum resistance heating deposition method. In succession, an AlLi alloy of Li 
concentration of 10 at % as a cathode material was formed in 2000, and in the same 
chamber without breaking vacuum, geranium oxide (GeO) was formed in 5000, and it was 
taken out of the chamber. To seal this element, a 1 mm thick white sheet glass substrate 1 
was used as shield member 8, and it was sealed by using-low melting glass used in 

15 Embodiment Mode 1. Thus obtained organic electroluminescent element 20 in the 
drawing sealed with the shield member 8 was provided at the back side of the liquid crystal 
display unit, and a liquid crystal module was completed. In the drawing, reference 
numeral 16 is a chassis, 17 is a driver for controlling a liquid crystal display panel 19, and 
1 8 is a metal frame on the outer circumference. 

20 [0170] 

In the conventional apparatus using a cold cathode-ray tube in the backlight, a 
diffusion plate is required to be provided at the back side of the liquid crystal display unit in 
order to make uniform the light-emission plane. By contrast, in the liquid crystal module 
of the invention using the organic electroluminescent element, since a diffusion plate is not 
25 required, a thin structure can be realized. 
[0171] 

In this embodiment mode, in order to obtain white light emission, the blue 
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light-emitting layer, green light-emitting layer, and red light-emitting layer were stacked, 
but it is also no problem in the single-layer structure of mixing blue, green, and red 
pigments in the light-emitting layer 5. The light-emitting materials used for each color are 
not particularly limited, but oxadiazole derivative, tetraphenyl cyclopentadiene or the like 
5 may be used as blue light-emitting material, or Alqa doped with DCM or the like may be 
used as red light-emitting material. In particular, when used in the display unit of portable 
backlight such as watch, calculator and telephone, white light is not always needed, and 
monochromic light of blue, green, or red may be used. Hence, the light-emitting layer 5 
may be formed only of a material emitting each light. 

10 [0172] 

(Embodiment Mode 14) 

FIG. 12 shows a perspective view of an apparatus using an organic 
electroluminescent element of this embodiment mode of the invention in a dot matrix type 
display panel. 

15 [0173] 

First, after forming an ITO film in a film thickness of 160 nm on a glass substrate 
1 by a sputtering method, a resist material (OFPR-800, manufactured by Tokyo Oka Co., 
Ltd) was applied on the ITO film by a spin coating method, a 1 0 ^im thick resist film was 
formed, and the resist film was patterned in a linear form of width of 300 \xm and pitch of 
20 400 |im by masking, exposing and developing. 
[0174] 

This glass substrate 1 was then immersed in 50% hydrochloric acid at 60 °C, and 
the ITO film in the porfion free from forming of the resist film was etched, and the resist 
film was also removed to be used as anode, and the glass substrate 1 forming the ITO 
25 electrode patterned in a linear form in width of 300 |im and pitch of 400 \im was obtained. 
[0175] 

Next, this glass substrate 1 was cleaned ultrasonically for 5 minutes with a 
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detergent (Semico Clean, manufactured by Furuuchi Chemical Corporation), cleaned 
ultrasonically for 10 minutes in purified water, cleaned ultrasonically for 5 minutes in a 
solution containing 1 part (by volume) of ammonia water, 1 part of hydrogen peroxide 
water, and 5 parts of water, and cleaned ultrasonically for 5 minutes in purified water at 70 
5 °C, and water deposited on the glass substrate 1 was removed by nitrogen blower, then it 
was heated and dried at a temperature of 250 °C. 
[0176] 

On the ITO electrode side surface of the dried glass substrate 1 , a TPD film was 
formed in a film thickness of about 50 nm as a hole transporting layer 4 in a resistance 
1 0 heating deposition apparatus evacuated to a degree of vacuum of 2 x 1 0'^ Torr or less. 
[0177] 

Next, similarly, in the resistance heating deposition apparatus, an Alqa film was 
formed in a film thickness of about 75 nm as light-emitting layer 5 on the TPD film. The 
deposition speed of both TPD film and Alqs film was 0.2 nm/s. 
15 [0178] 

Also in the resistance heating deposition apparatus, on the Alqs film, using an 
Al-Li alloy containing 10 at % of Li as an evaportion source, a metal mask was disposed 
between the substrate 1 and the evaporation source, and an Al-Li alloy electrode as cathode 
6 was formed in a width of 300 i^m, pitch of 400 ^im, and film thickness of 200 nm so as to 
20 be perpendicular to the ITO pattern. Further, on the Al-Li alloy electrode, a GeO film in a 
film thickness of 1 ^im and an Ag film in a film thickness of 10 ^im were sequentially 
stacked by an ion beam sputtering method, and a protective film 7 was formed. 
[0179] 

On the glass substrate 1 thus on which the protective film was formed, a glass cap 
25 of 1 mm thick white sheet glass forming a depression of 0.3 mm in depth in the central part 
by a sand blasting method, which was used as a shield member 8, was attached by curing 
by emitting 1 joule of ultraviolet ray, using an UV resin (Wardlock No. 856, manufactured 
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by Kyoritsu Chemical Industries) as sealant, and a display panel was manufactured. 
[0180] 

In thus obtained display panel by the above method, by connecting a driver with 
the ITO electrode as the plus side and the Al-Li alloy electrode as the minus side, and 
5 applying a direct-current voltage or direct current in the selected anode 2 and cathode 6, the 
perpendicular portion emits light, so that it may be used as a display device of dot matrix 
type. 
[0181] 

[Effect of the Invention] 

10 Thus, according to the invention, by bonding a shield member glass or stainless 

steel to the substrate with low-melting glass or a low-melting solder, intrusion of moisture 
and oxygen into the cathode and the organic thin film layer can be completely blocked, 
growth of dark spots in the light-emitting layer can be prevented, and decay in emission 
luminance with time can be suppressed, so that it obtains excellent effects of notably 

15 enhancing the durability and reliability of the organic electroluminescent element. 
Besides, since damage of the protective film, the cathode, the organic thin film layer, and 
the anode due to external factors can be prevented, and it also gives an excellent effect of 
providing an organic electroluminescent element excellent in working efficiency in 
handling, storing, and conveying. Furthermore, by bonding the anode and the organic thin 

20 film layer strongly though the carbon film, reliability of the light-emitting characteristic is 
improved, and when the lead line and the cathode is covered with a material with excellent 
conductivity, light-emitting efficiency is enhanced. By using any one of an Al based alloy 
containing Mg, an Al based alloy containing Mg and Li, an Al based alloy containing Mn, 
and an Al based alloy containing Mn and Li as a material of the cathode, durability of the 

25 cathode is improved and reliability is enhanced. 
[0182] 

In accordance with the manufacturing method of an organic electroluminescent 
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element of the invention, the shield member capable of completely blocking intrusion of 
moisture and oxygen into the cathode and the organic thin film layer can be formed easily 
with mass productivity, and the substrate and shield member can be bonded in an extremely 
short time and at a low heating temperature locally by using an ultrasonic wave or a laser 
5 beam, which gives an excellent effect of manufacturing the organic electroluminescent 
element excellent in durability and reliability with mass productivity and at low cost. 
[0183] 

In accordance with the display device of the invention, it gives an excellent effect 
of providing a display device with small decay in emission luminance with time and 
1 0 excellent in durability and reliability. 

[Detailed description of the Drawings] 

[FIG. 1] a cross-sectional view of an essential part of an organic electroluminescent 
element in one embodiment mode of the invention. 
15 [FIG. 2] a cross-sectional view of an essential part of an organic electroluminescent 
element in one embodiment mode of the invention. 

[FIG. 3] a cross-sectional view of an essential part of an organic electroluminescent 
element in one embodiment mode of the invention. 

[FIG. 4] a cross-sectional view of an essential part of an organic electroluminescent 
20 element in one embodiment mode of the invention. 

[FIG. 5] a plan view of an organic electroluminescent element in one embodiment mode 
of the invention. 

[FIG. 6] a structural view showing a method for fusing an adhesive layer using a laser in 
one embodiment mode of the invention. 
25 [FIG. 7] a relation diagram between storage time and growth of dark spots in embodiment 
mode of the invention. 

[FIG. 8] a relation diagram between storage time and growth of dark spots in embodiment 
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mode of the invention. 

[FIG. 9] a relation diagram between emission time and relative luminance in embodiment 
mode of the invention. 

[FIG. 10] a relation diagram between storage time and growth of dark spots in 
5 embodiment mode of the invention. 

[FIG. 11] a perspective view of an apparatus in which an organic electroluminescent 
element in embodiment mode of the invention is used for a display panel for backlight. 
[FIG. 12] a cross-sectional view of a liquid crystal lighting system in which an organic 
electroluminescent element in embodiment mode of the invention is used. 
10 [FIG. 13] a relation diagram between luminance and voltage in embodiment mode of the 
invention. 

[FIG. 14] a relation diagram between storage time and growth of dark spots in 
embodiment mode of the invention. 

[FIG. 15] a cross-sectional view of an essential part of the conventional organic 
1 5 electroluminescent element. 
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[11*117] frfB»5fM7i\ miBUffitfjIBUffit 

ran t * %^ti ztmm ttiimm i 

- 6 C7) I. ^1"il*HlEt!s«fl'«x ^' h nil. 5 ^--tr y X* 

-fix*' 1 o;!j^*b=5:l> ; ^#at-r§ff*ii 1 - 7 «l> 
-rfL/OHclBii^OW^x ^' h 5 ^^-fe y-X Jl^ , 

JSe'larf^ U -v-tOF*]^Oi.^-fix*^ 1 o*^ii>=5r?, 1 1 ?r 

[ 11*111 0 3 mtmm^'^f/. 5 0 o°ciiiToimsr 
^-f ; t & #s 1 1 & if *3B 1 - 9 CO V ^^'ii*H^iett 

iO:ttixix^' ^■a;^S^^^2yx*^■. 
[ft*3S 1 1 ] mEfiiM#7X*\ Pb-B-Sn- 
S i -A 1 -O-fl^-^^, Sn-Pb-0-F{[^-^^4!), P 
b-S n-P-O-C Hbo-!ft, PbO-SnO "P2 

zbi:wmtti If *ii 9 immm:^ ^^h^>i^^- 
^yxm=F, 

X, xf-y]yxa))^ff)v\-rtifj':/:^i^^xi>ib?:^mt-r 
1 ~ 1 1 cov^T ii*H::E«tofl-«xlx:? h n/U 
i^-^y^m^, 

[if*ili 3] mrfe^-/wKgEW*\ ^A-yrjfmT* 



;t^^fStt-?)lt*3ll~l 3«U-fix:6^CfB«tO^ 

mtmmt ^rmm'^i^z^ti ^ t ^w&t tumm 

1 4 ('Eaco^«x u^hnjli > xSi^. 

[ ft*Jl 1 6 3 ml BISilKtOMIf 3 m~ 3 0 m-C- 
S,^ ^ t S:#®fc-r-?)lf*iM 1 4 CffiiSOfflx^^' h 

[ff*ill 7 ] lufBISiIffi*s^^^r< tftTStieStt 

it^mtm±mz±mi9mti 2j§vj±mmmT 
it^mt-r-s 11*111 4 tiettw^axix^' h 

< t h-i3coimmizm%mmvii^<"y y rnmm^ti 

l>It$:#Stf -l>f**3ll~l 7cOi.^-rtL*H::fa»i^J 
Vum^^^yxmT. 

S i OC^ V>f'fL*>-f* Sit St -rSIf *II 1 SIB 

[ 11*182 0 ] mmmmtm g ^^^^ia i 

MgtL i Sr^^t-|>A U^^^, Mni^^thA 1 
M ri t L i « A 1 m^^<r)\>^\^-ftli}^ 

*<Eai7)Wflxix^' hn/lS:^.-^yxm^. 

[ w*js 2 1 ] ft*3i 1 - 2 0 « I. ^-rix:^^ 1 izimm 

t . iuia«ffi.i»ffl I c mm-thtzt^izmmmM^i^z 
mm^tifz 'j-mt . ^:mifzzb -^w&b-th^m 

m-m.2 2\mm-^m.mMmM^^L. ±1^0 

2 1 tciB«coiB«tO*lixix^' hn/WS^T^-feyxSi^S 

**iTl^O#it*j;0sv^;t5:#afr?)it*iI2 1 
^/i(i2 2tcE««*lixU'^' ^^;^S:^^-feyx«i^g|5 

[||*IB2 4 ] tf*II 1 -2 OCOV^-rii;:)HlEtK^O:|r« 
xix^' hn;l.S^^-tryx»i^t, lifa^ffit tuEl*$- 
|gli-r h^fkb . Ml a*«x ^ ^' h o;^ s ^- y 

jzv^ hn;i/S^--feyx*i^(cmE$-MD-rs;tt;J; 

o.^.0j!-r* b m'mb-tm^^m^mw., 
[fi*JS2 5 ] if*ii 1 -2 otov^t'ii^HifaiKoira 



(3) 



If M¥ 1 0-1 2 5463 



hhzt mmt -thmsm 2 6 ttzit 2 7 tietfecTDfl- 

'^Wmk tUtim2 6-2 8i7)v^-rix:iH;:Ett«Wffi 
m-f hJM(^\H(^^^ -^-fK^-i)- A. >5: r t ^ #S t § M 

im2 6-2 9«i.^-m/6Hcie«toiraxi/^' hn;i.s 

[00013 

L^/^^ga. i^'^vc. ^r«xi/^' ho/bs^T^-tyxs^- 
[0002] 

tTfflv^/-^«xix?' hD/ws ^^-t 

*l-^%%^^htz^hzMtTL-b-i. 1 0 0 Vlil±i?)K 
B. tt£hh. Red, Green, Bl u etOHiSfe 

c J; -5, 7 5 -^t:*«t-* ^ ; t * fc'^^^,^f>'* 



[0003]-^, «m^ffl^^/cxix^' 

o ^ 0 , * is« ^ -mmm a x 5 « 2 1 

}Vi^s^yxmf\±. 1 oviilTtoffi«)±trt*^**^> 
-ri 0 0 0 c d/m^^'p)±cr)-mn&Wt^%MLtz. 

(C. W. Tang and S.A.Vanslyk 
e:Appl. Phys. Lett, 51 (1987) 
9 13) fzfzL. c dii^-^-yr^OBg^T'J)^. ^^0 
ittJ; 0, ^mjzi-^ hnn-^ ^^^yxmzhMzm 

n;W5 ^^-fe yxMTi'Z'^^^Xco^^ti^&A-iz'nhtiX ^ 

[0004];; xumi^mmm:r.\y9 h ^;^ 5 
yx^i^ffiiSt-^v^-cHi 5TW(cijjBi3t-§. mi 5 

Elt:-$)i), 

[000 5 ] HI 5t;:i-i.^-C, itiSMK 2ii^« 

2, 3ii^ii»KJi3, 4'fimimm4. 5 mm 

5, 6ti^4®6T*-l>. 

[0006] Hi 5lZ^.UzXdiZtl^co^m:^\y9h 

xj/ii^^-^yxmi-ii. :^'yxmcommxii^mmt^^ 

« 1 1 , M 1 ±cx A°.y ^ g >-/S^^»a5^ti J; 0 

[^ffi2±t:^«a^t:j;0ffM?il^^TPD, -r^r 
h-t^j^ N. N' ^-i^^7xr.;W-N, N' -t'X{3-~J< 
^;W7xx;w) -1, 1' -v7x::-;W-4, 4' 
TSy, (iilT, TPDtBg«^t-|>) ^^>'^^r^iE?Llt 

iM/1 4 1 , lEimmm a Bzmmmm^z i d jfm ? ^i/i 

8-A-f Kn^ix^y Uyr/WS-^/^ (S-Hydr 
oxyquinoline A 1 u m i n u m, OT, 

bt. ^mLX\^h, »ffi6i±, A 1 L i , Mg 

A g ^ fc'«f±»[ia«ffiv i^affi^)^ A, =sr . 

[0007] tfz. mi 5fc^tfc^[mxl.-^-hQ;i/S 

^^•t tifcit-s ^mmm 3 (iiE?L«iiM«4 1 ^ 

[00 08] ±Effijj£$-*-t-l>fl"«xi/^'bn;l/5:t-t 
yxS^-c0^ffi2 2r7°7Xllt tT, t^-PSffi6$r-7^ 

i'xmhLxmm.&xiimfmM^m^tht. W}% 
27]^ mmm 4 ^ l t mtm 5 tciE?L*^'aA s 
ii, mm 6 *^ A^^iti 5 nm^-*^'aA$ni> . 5 

T1iIE?L t t , ; fH'ff 'C ^felSc $ ft 

mm^ ttz. ^mmmm 3 mmmmm.'^^ 
im5\zm^'^i>M'mi:'^i-hzb^zx.-ox. 
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tx\ 1 ) mm 5 ^iE?L#jUf 4 mmmmm.m 3 <n 
[00 09] mm. 2 ) to^^Tii, ^*«5^m^ 

«a7v*^'«B t =Sr -S> J; 3 CPiffi 6 t ^3t« 5 h 
ffi<-r'g.;fc$-lS^fc LT, *|il^fit4 8 8 5 2 1 1 -f- 
'mt^ztmc^M g - A g^^^lB¥5 - 1 2 1 1 7 2 

; J; 3 W4*^'JS < ffl I' ^ iiT t ^ . 
[00 10] 

[5IW»?*LJ;dt1-.&iSS] L*^t^75>-ii,, ^^^^ 

I) ^ X .-K 7 h t Df tm I. ^ * t < 

[00 1 1 ] ^^c. PSS6CKB^.t', ^g^tJI 5^iE?Llt 

mm 4 #««fSM 3 tcffl V ^ /ifL?) * t >T 

[0 0 12] L/t*^'oT. fl'SxU^' 

m^-m^x^'^m'^^m^itz^ai. Ptg6^^f« 
ff ai« 3 1 If] I > s Mfl 7j<^:-^MS hc^Kmmit-fh 

[0013] #^xL-^ hn/WS^-feyx^i^toftiif;: 

[0014] immmf&t-ctm:r.]y9 hww^^^-t 
^ f -Jit hi:miz-D\^xii. mi mm^ & - 

9 68 58^i!^fgCGeO, S i O, A 1 Fj^Sr-^Jf 

y7V-f ^•>'^''a^fflv>Tfl-«xix^' hn/i^s^^-ty 

xmi'-cD9mmi^z]fM-tiij-&t^m^^iix^-^h. t 
fz. t#ffl¥7 - 2 1 1 4 5 5 i %iy 

±«pfi7KWh«*o. ixaTcDmmmm^h^j: 

[00 15] tfz. i^-)lVm^m^LX^m:r.U9 
U9 h\:!)l-^^^-^yxmi'Tmi'Zm^^i^ilX^^lXd 



Zcr^mzij. ffll¥5 - 0 8 9 9 5 9^'m\Z\i. im 

mmn^m- h^^^ imm m!S.ifz'ik. mmm^' 
yxtfzit. m%mmm.m'mizx^'^->uvtiij 
mm^^ ^tix\^6. m^mm^%mimz i o ^-/w 

[0016] ^m^Mhii. f-^xr^-y hiojt^fttM 
Lxm'^tim^-h-hmiUzm^. mm \ o-«to r 

[0017] ^ Jt, Vn^W-Mt. ±t 

LT I TOM^«^S±«r^tl^S«l tf«t^^'X 

ffi 1 (;f«-r 1. ^'■'x h ^ss^t^-y'ut^-r i t afflnt- 

mm. *«xu^' ho;WS^.-tyx*^0Mit 

^^U->■7^-AP^t■•tT'^Ti;. ^5X1 0 OW^'lJ- 

y;^-AT■^ i 3 x< mS^toa^-go^'x h 1 11/ 1 
0 'J 7 h;P«1-.S> . $ h{z. WMmiX%\'^t,jxhm 

mmwnz t ^li^^^^'x h tmi \.xm. mm\zf 
X \- tmw. 1 I) ^ ^ 3b s , uzt-'^x. 

v-y&inm^-^^ >j-y)V—J^xf^mLtzblxij. 
mm 1 ±t{ii^=5r 'om^m-^xyx h m^ti ; 1 1 

nm^xmmxhi. 

[0 0 18] tfz. y-^'X7ft>yhi,mui±i'Ztf^^ 
mummsMw'xhfMmxhhfzib. t^*i^fl-»x 

^•7^^;^5^-^2yX3Si^^7)J;3^c^ o. lAim^aco 

^mmmmst. o. 2//mSJSwFiffi6t. ;ti^>« 
±tjFM$fLSo. Bumm&^Mmmxu. ^T^^ 
ttt^^KJia 1 A< mm&xhitzi^rx h 
i.-r;h*i'T-^^v^, L/t*iot, mmmtixii 
mm'^7m^^<m^i^x\^&i:^ix^^i-zbix 
ij. yxhi: usmz inX'^^izm^mt^t nx ^ 

=5r!m«', ^^Mmzyx hcoJSfflgp*^^. W^7J<^*^'^ 

mmmM 3 ^^is 6 imx lx. r-9x:^'yh^:m^ 

[0019] Ltzfj^-^X. r-9X7ti'y V(^]imi'^± 

tcis < t-c !i . K« 6 ^i^mmmsn sizm^h my-^co 
m'^mmmx^:mi^^^zmth'mm i . 

[0 02 0 ] t^^r, ^«xu^ 

i^cffl^^fetx^immt-^v^Tfi, ^«t#tt±, Sit 

XMtWSixl)M?aS(il 0 o°cmSAi'±Plt-* 

Lfzi)^'^x.Mmmmizi.^immmmi,m^ 

izh^(n\^^S.^mih:it\tXt =5:1 ffiilMi: LX 
m^^^iXhGeO. SiO. S i O^^COfg^tc-^l,^ 

Tii. -m^zl 0 0°cS««fiSt1i+^Mig!^^^M^ 
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[0 0 2 1 ] ttz. m^i:'Om^'hfiX^^h'y-)VYW. 

0 8 9 9 5 9^^2imi<ztm^tLX\-^im%mm^y:^t 

mm 1 t «jS«(CfflV ^ h I) x,-K^i^fflIlii;-^t 3-5 
( g/m2 ■ 2 4 h/mm ) , ^ f.-;}^>J S Ffflgt-'t 
2 ( g/m2 ■ 24h/mm) ^iJtt07l<^$l3iiitt*^'J) 

[00 22] ;i7)j;dtt¥*c0^r«xix^'ho;ws;t.-fe 

[0 0 23] ^^mii±Mmmw4mii^^xh d , 

[00 24] 

[ mm^mk-ti fzi^^^m ] mmm mm-ri tz^ 
*%Bj]«*ffixix^'ho;i/5^^-teyx*^-. ax 

{zmm^Mzw^mh^mmmmhm^± ^^ti>mm 
MWh. mmmmii^mm\mm'^x . a«±ciSB 

^tifz=^~)VYW>Mt , «t i^-;H<-^Sfc«rBltiS 

(cffin/-^ * «x h n/w 5 ^^-fe y X*?- 1 * tlx p 9 
V ^;^ 5 > X^im^^fzm^^Wtm^^ h L h fj^X 

[ 0 0 2 5 ] t J^c . ifmm^m:L\y^ V u)V = ^^-t > 

mi Bi«M $ tifzmmm-^^ m^^x. mmmu 1 1 la s^- 

ftftfflttt0^r«xix;? hn;W = ^-tyx*i^§:tifit 
T-^ , l:«tf« ti/>:^ax I. ^ f n;W S ^^-t y 
(nWkl^mmmh Z t ^<X^ 6 . 
[0026] 

mmt. mmm±izmM^fifz^mtmmmn 



mmm-^xmim^i-zmm^ti^z i^-iv vrnt. 
mmmt mm^-iv- Ym^t(7^mzm.^fitzmu 

tft. imtfz-^m:^i^9hu)V^^->zyxmTX% 

0. 9\-mt^(o(n7\:.^'^mM<niixM.^wmLx. mmt 

[0027 ] -^wR(nm-m.2{zim(n%mi. mia^ 
s±tciuiBS®, mi-^mmm. mmmmx-mm 
-thzh^:mmtth msm i ^zmmmm^ v^v^ 

mmMLx.mmt mmmn t mmm-ib . Wffm 

[0028] :^wmmis<m3izmm<7)WMii, wam 

'mttmmMitfz^i2izimmm:i^^9 
^^■^yxmi'Xh'o. ^mti.xm-t:ymmttm 

[0029] *^0iiwiisii4 i^zmmcowm. mm 
mmmm\ ^mtA-^symmt^mmmmmm^ 
mmAimnixmfS.tfzh(^xhizti:mmtti 
immnzmmmm:^\y9 ^^;^=:T-tryx^i^T■■^) 

[0 030 ] ^^mmsMmsizmmcn^ma. irias 

ffi±t:ME^ffi, ^-?KyS,l, fifB*li?WM/i, Mia 

mmmxmm-fh z t i:W&ttitM^ i i^ztmco 
:t«xu'^ hoiUS^.-tyx^i^TSbD, :^-yr:ymm 

[003 1 ] ^wMmmme^zMimcomm. mim 

t^iatss^^^tix^^' h ^^-t yxm^xh o . 
i-(,(7)-m^mmmxM:mmLx , ?^mttmmm 

[0032 ] ^m)\mm'm7 iztm<r)%m\±. iria* 
mummtm^m^zmKmt'iifzt^ 
3i±-ti>zb^^mhthmm,i-e<n\^i'fiMzm 

tixmmi-ht\^omi:tth. 

[0 033] T^m^jicoimms^ztmcowm. mim 

xi^^' hn/l^S;t^-tyx*^-T'S)D, ?%±^9mzm 

ms,mmmm. m^^r^-^^ xmrnmrn^fkLxm 
mtik^^oim^t-ti. 
[0034] ^m(^imm9izmmmmii. mibs 
mm\ i&m.^'yx^ imAii^fz. an^Kuv- 
com\-^-rtiij-i-^i}^ht!:i.ikm'mk-rmsmi 
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[00 3 5] ^^BJIoffsRiI 1 0 tEtSO^Bflli, mlB 

mmmM-hK s o o °mTmim:^th ; t mmt 
[00 36] *^BJ!toft*iI 1 1 ^zimn^mii. mm 

ffiii;;SX/'5X*\ Pb-B-Sn-Si-Al -O-fb^ 
Vas, S n-Pb-O-F-ft-^tl, Pb-Sn-P-0- 
C 1 ^t-^m. PbO-SnO-Pj O^it-^mcomi!^:^' 

[0 0 37] :^^mmmm i ii^zimco^imii. iuIb 

i^-;i/F§Kff*\ mmffiSttTt/'^A, XT-y^x«[^« 
I ^ ; t S; t tl) if * JB 1 - 1 1 V ^ 

[00 38] ^^^wncoimm 1 3 izmmcowm.. mm 
'^-)v Ymt\ ^ ^ •/ rifmx'h izt mwtti 

tmm 1 2 iifBiac7):^«x^ ^' h o;i/S ^^^:yx«i=■■c:* 

[00 39] +l|Hf1C0lt*lI 1 4 tiatt^o^BJIli, mid 
*ill - 1 3co^-^-rtiMzimco1fm.:r. b ^' h ^;^ S ^- 

[0040] if%^mmmt 1 5 tlBtltO^Hi^fi;, fiE 

^tt-fii^ wt"j) o T , fjf ait« t miens t ?r «^6^ 
tc*fe»-r-& 1 1 ^#at-ri)ff*Ji 1 4 tcESio^-^x 

m%x Ltzi^s^T hx.mmt ^mmmm t [ttsois 



[004 1] *»Bi3toif5i<ii 1 6 cE«i7)^Bfli±, fria 

ffilMOJlff*^' 3 3 0 m-C* I) ; ^^f St "T 
•I. IWM 1 4 tfe«tO^«x 1^ ^' h n;l/ S ;f -b y XS^ 

[0042] ^^BjoltJRif 1 7 tcEtijO^BJti, mia 

ffiiiMA>^-^r< t mfm^z^m^it-^^mtrnm^z 

'^xm-.^im. mx'^. ^mmmmc^mzj^hm 
(o^^^itmmx'^i,t^^3m^i^t&, 

[0 043 ] *f&Bj5«if jt^H 1 8 tEtttO^Bi^ji;^ mi 
fi*il 1 - 1 7 cot ^t^n*H"fetttOfl-«x^ ^' h ^;^ S 

^^-fe yxm^x-h D - «Me»tt^ .y 7 T S t J: -5 -c, 
f^E^«tf^EJ^-/^^■g^!ffi:^o^g»3$ffi^^tft, 

A. t07K^^^e*«ft Ai:^« tx.mmt ^mm^ 
mtmmmit. mfmafd^m-^itmrnti t 

[0044] ^wmmsm 1 9 i,zmMco%mii. mM 

«$lftatt7^y7Tl*iS i Si OCOt^-ffL^^-C- 

)V 5 y x^i^T* 0 , «Mffiiit'l47 < ./ 7 r 1 1 i o 

?f-gi?A>^>to7f<^^ig*c7)ffA*§ii«tT, ^mt^m 

[0045] +^Bj^t0it*ll2 0 tcEi<iO%Hi](i;, flE 
P4S*^'M g ^:t^th A 1 M g t L i i:t^t 

Sr-^^r-rSA im-^^{7)P^V^-fii*> 1-3*^^,^1, its- 
t-S if 1 - 1 9 >TfL*^tiB«0*1ixL. 

[004 6 ] ^wmMS.m2 1 t^Ett^^Bj^, 

ill~2 OcOV^-rix^^U'Ea^oW^x^^' bn;l/S;t^ 
•feyx^i^i: , fTEUSi: mEFta^lEiJl-rS/'^i^t^fr 

mmuAiizmifzmmmmf^ ict. miBmswiiffl i 
c i:tmthfzMzmm£u±.i,z&m^iifz V - m 

yxm^mSiX'hn. m^smmms. as^r^^^xga 
m'U&t Lxmmtit^^oim^i^th. 
[0047] ^9tmcDimm 2 2 izmmco^mn. mm 

OftV^r > &#1ti:-tSitSJl2 1 tEtt^oEao 
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[0048] ^mmmm. 2 3 tcEK^T^^sj^ji, mi 
y)-m\^^tmm. h-tmtL-m 2 1 s ^cii 2 2 cisa^o 
jn L /-^ mff J; < mm {z\itht\^oim^m 

[0049] ifWrnrnm. 2 4 tia®^O^Hj!«±, ff^E 
II 1 - 2 0 ^•ft\.MZ%m.<n^M.:^ 1^ ^ h o/l/ 5 

y xm^-t^ffiS: EpjD-ri. ; (C J; n?Ml> ^ i: 

[00 5 0] i^^mmw^ 2 5 tcisa^7)ii0i]«, it* 

iM 1 - 2 0 tot ^-rn.*Hc|Sttt7)^r»x^ ^ h n;l/ 5 ^^-t 
yxSi^Cv f U .y ^x^it;c7)i:2i:epjDt"l> - 1 \zi. 

[0 0 5 1 ] -^%m<mm.2b\.z'm.(^%w\\i.. « 

hJMt. &^i;t/:^«x^^^^;^S^^^ryx#^c7) 
fL^fl-ffixl^^' hn;W5^-fey;^*Ta:JS«t'^^i:V^ 

[00 52] *f6HHtoitsii 2 7 i/zMmco^tma. mm 
mmmmmi^ii-'^^^ mvn-iz^^mt^-rfiymm 

hth It^JS 2 6 tciB®t7)^-«x U:?hn;W5^-ty;^ 

[00 53] *i&Bflc7)ff iftii 2 8 izim(^%mii. mE 
m>m 2 6tfdt2 7 ciaac7):^x i^ ^ h n/i- * 

^zyxSi'^c7)g3t^f^£T'^)0. , 

[00 54] :^%mcomtim 2 9 i,zmmcowm. mm 



tmmm\ fm*^"5x. mim^rs. mM,^^-? 

2 6-2 8c7)V^-rii7iH^iStKt7)WlixL-^ 
yxS^^c7)»jt^a^fS, >5 . M«&fi5«t-|. ^ t 

[0 0 5 5 ] *i£0j!c7)ii^ii3 0 [zmm.(r>w%t. mm 

■r^l*^*^'^ =S: I. i ^ -t S »! 2 6 ~ 2 9 tOV ^ 
-f ^TiH^fSa^O^ISx W ^ h n;l/ 5 ^^-t y X^^-iOMis 

If tt ^'f-^ c7)7M^®« ^ ilBf L T ft «tt*«^i I. 

:friix ^^^^;^s^-^:yx*T& met: ^ ^ t v ^ 3 

[00 56] (Mfitoff^s 1 ) \:xf\zimm<nmm.(r)i^i 
[ 0 0 5 7 ] n 1 \tifwm-mmfmizmh^m 

h n;l/S ^-fey>!.*Tt7)ggg|if[ij0t-J)l) . 

[ 0 0 5 8 ] M 1 k LT(±. mmx\i.^wm:ii=> 

X, PET (4-°>JXf-^yf-^7:?U-h) , ^'J*- 

h . iWMiTs vti^y^ ymm ^^^nh. t 

[00 59] S^^, ^^ffi2fcLTii:, I TO. ATO 
(SbSrF-rtitSnOz) . AZO (A 1 2:F-r 
LfcZnO) t^TiSfflV'.f^ix^. 

[0 0 6 0 ] tfz. ^mmmM 3 ^tKI sco^m 
mm^^mz. iEmiAM4 1 ?im 5 mmm 5 k 
m^Hiiiii m^-\tr, ) to2«ffi3i^. iE7Li}jMJi4 

j:t\ mt, ^coxd^x2mmmxii3mmmm''^^z 
[0 0 6 1 ] tfz. 5 LTti, «jmmx^± 

tt<, A 1 Qa^Be-^yV'^y (BeB 
qO s-MIlK-, 2. (5, 7-i/-t-^yf- 

2 -^yy-jf^-fVU/F) - 1 , 3 , 4 -f-T^T 
y_;i/^ 4 , 4 • - h'x ( 5 , 7 --<yf-;F- 2 -<y 
y^^WJ^F) x-?-;Ky. 4, 4' -t'y-L5, 7 
(2-yf-;F-2-7'f-;F) -2-<yv':t^-9- 
y'y;F] x^;F<y. 2. 5-h'y,(5, 7-y-t- 
^yf-;F-2-<yy^^-9-y u/F) ^ y. 2, 

5-t'X( [5 -a, a-i>'yf-;F<yi>VF] -2-^ 
yy-^rdr-fyU/F) -?-:t7xy> 2, 5-t'y^[5. 7 

-y- ( 2-^-?-^F-2-y>;F) -2-'^yy^^-9- 

yU;F]-3, 4-vyx-;Ff-^7xy. 2, 5-f 
( 5-;^-?-;F-2-^yy:t^WJ;F) -?-:t7x 
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4, 4' -f'X {2-<yYyi-^^^V''JJl) t"7 

2 y v'^^^f ^ V u /I/ ) 7 X ] t'-;i/ ] ■< yy 

^^^^V'V/V. 2 - C2 - (4-^nn7x-;l/) f 

-^7 h c 1 , 2 - d ] :t^^v'~)i-m^<yy"^ 

^^V-)l^. 2,2'- ( p-7x-Wyi^'h-l-' 
y ) - \LXKyV^TY-A'mcoKyV'^TV'-)U^. 

2- C2- C4- ( 2-^yy'-f SrVU/l/) 7x- 

h"-;lx] 's.yy'-f 5 yy-)V, 2 - C 2 - ( 4 
)Vt:^iyy f-;W] ^yy-f S ^'VWI/^ct^a; 

yvM zyv-jimmytmmw. hvxia-^ 

v/^^i/'^'A, fx (<yy c f ] - 8 -^y y y- 
^i-) Sft), fx (2-;^f-;i'-8-^yuy7-h) r 
;i/ = :ir>A^^vF, hUx (s-^y ijy-;i/) -fy 
i-'f^A, hux ( 5-yf-/i/-8-^y ijy-;i/) r/w 
8---5ryy y-;i/>j^'^'A. huxcs-^' 

na-8-df-y tj y-;l/) ;^"Ur>A. fX ( S-^'DO 
-8-^yUy-;W) ^/Wv'^rA, CSiS, fx 
(8-hFn^i^-5-^yUy-;lx) y:?y] ^c7)8 

- h F n-^ y U y^^MSf#;^y U ^f^? Axf y F 

u>^'^y#c7)^«^^"F^t::t--^i^y-< F^t^ife^, 
1, 4-fx (2-;^f~;Fxf-u;i/) <y-ify. i, 4 

- {3-j(^jix^V)i') Ky^y. 1, 4 -fx (4 
-y^;kx-fy;F) AL>.t:>, y'xf-U;l/'^y-ii"y , 

1 . 4 -fx ( 2 -xf-;^xf->J,/^) -^y-tfy. i , 4 

-fx (3-x-?-;l.X-7-U;l-) <y-t:y, 1, 4-fX 
{2-y(i-)ixi-V)V} 2->(^;i/'<.yf y^«xf-ij 
;lxA;y-{f>^.([^^f^^^ 2, 5-fX (4-y-f/FX^ 
|J;lx) t^v>\ 2, 5-fX (4-xf~;lxXf-iJ;l/) 
f 7 v'y, 2 , 5 -fx C 2 - ( 1 — ^7^;^) f 
;lx3 t^yy, 2, 5 -fx (4-y F^vX-f'J;lx) 
f7vy, 2, 5-fXL2- (4-f7x-;^) fx 
t7y'y, 2, 5 -fx C2- (l-fl/x;l/) f 
x;l/] f 5i-'y^<7)vXf-;l/f 7i»if«*^. -^7^ 

s Ff^#*^. '^.vuyimi^^-'.. i^^^vrv- 
)Vmm-m^. TJVf'JyimW'^. i^^n^y^-^xy 
im\lf'^. X^U;WT5yBl3»*^. :?-7Uy^t^»f* 
f - 'J yf^«(*lf »>fflv ^ f>ixS . § 

ryFx-fey. ^fU^/FKts, fi-y, nn^-y^ 

FU7xX;l/75y|S^#;^0fit. ;K;U7^y, f-Fx 
7xx;i.;K;l/7 ^ yai. 7^'nvrxy, ffl7^'ni/r 
xy, f-:^'X'^A7^'nyrxy;r=*f^f^ F^i04t'j7 
u y-ft:^!^^. 1, 1 -fx {4- (>^-p-F'J;f 

rSy) 7xX;F} y^'n^^-t^-y, 4, 4' , 4' ' 
-FiJ;^f-;FFU7xX;Fr5y. N, N, N' , N' 

-f-Fx^x (p-F'J;F) -p-7xxwyyrs 



y, 1 - (N, N-^/'-F-FU/FTSy) -fy^^w 
y. 4, 4' -fx ( >;'y f-;FT 5 y ) -2-2' ->^' 

y^;FF>J7xX;F;^:?y, N, N, N' , N' -tF 
97xX;F-4, 4' -vTSy f7xx;F^ N, N' 
-£/'7xX;F-N, N" -y-m-FU;F-4, N, N 
-v7xX;F-N, N' -fx ( 3-yf-;F7xX;F) 

-1,1' -4, 4' -yray, 4' -yrayfy 

X x;F, N - 7 xX;F7^;Fysy-;F^cr)5^^#)^^HMT 
Sy^, 4-i>'-P-F>J;FTSyxf~;Ky, 4- 

(i>'-p-FU;Frsy) -4' - [4- (>^-p-f 
iJ/FTSy) xf-U;F] xf-zF-^y^cox-f/Ky-ft,-^ 
!fJ5^. F y TV'-;H^»#:^. TT^-tfyW-zHM* 
-f S /V'-zH^^i^!^. ;Ky rU-ZFT/F^yf^S 

f*^, f xyuyfs^*-^, f xy'oyfji^ft^, 7x 
x^yvTsyfMf*^- rx-;Fr5y|ijSf*^, r 
5yam*/F3yts»#:^. :t^^fy'-/Fis»i^^. x 
f-ij;FTyF7-feyf?l»*-^, 7;F5j-Fyyi55#*^. 
bFyy'yiS^*^. yy-tfyiS**^, rftgy^y^ 
7xijy.^it£^^j^_ x^'J;F 

r^y-fl^^iij^. ^^mi^j<i'Vf -f y^^it-^m^^. ^ 
U3-yf-;F^^7xy^c7):^mWfflv^i^ixS. ^ 

l4fflt0ffl«ft^^^iS$1^:fc, »jf^i^WimiEJim 

[0063 ] tfz. m-milt bXii. 1 , 3 -fx 
(4-te rt-7'f-;F7xX;F-l, 3, 4-^^-t;- 

yryj^F) 7xxFy (oxd-t) m(7)i^3^^'j 
7v->immi^, ryvy^/'j^^ymmw. y'7x 

X;Fdr y y t ■> ix S „ 

[0 0 64] ^/i, ISIi6i:LTfi. Al. I n. M 
g, Ti^W^S^. Mg-Ag-^^. Mg - I nl^^ 
lltOMg-g-^^, A 1 - L A 1 - S r-^A, A 

BJcOl-^r^iliA 1 -Mg-^^J)l>l-i!iA 1 -L i -M 

[ 0 0 6 5 ] X, ±iai!4S6±ii#«*i7)St^2smJi& 

[ 0 0 6 6 ] i/t. ftHM? h LT^aSM^W 
11, Geo, SiO, SiOj, MoOg^tT)^^^- 
A IN, S i3N4^^0g-f[:!ft^, PETI?c7)fitilK* 

[0067] ifW?iCr)'\m<r)—:)\i. Xf-yF'X-^;y7 
X^c7)y-;UFSI51^8 Z fi^mW. 1 Mi'S:^?' 
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hh, imtA:^'y:^tlXi±. Pb-B-Sn-Si- 
A 1 -O^COTl 8 7S.V'S n-P-Pb-O-F5^t0 
filM^'^X. S,|,V^(i, Pb-Sn-P-O-C 
M;iS;:</'5X (L. Hu&Z. J i amg Phys. 
Chem. Glasses35 (1993) 38) ^P 
b O - S n O - P 2 O5 ^cT^fJiSijdj;^-^ X ffl V I, r i: 
^^'T-^ -S. X. mimiA.fzk LT!±. l!;&*^'5 0 0°C 

^co+Tiimifi^^aM^7)^i7 y;nf' ( n o . 123, n 

o. 143, No. 186, No. 224, No. 24 

6) mmi,zm^^htii. ^hi,z^ v-zuFOTst^ 

yxkcomiriii X O ^<t^fzMzmiii, S i 
[0068] FSKWS i:« 1 t c^^gl^jifftiidj 

> $r 5|fS t T V ^ . *IS0J! t-ffl V ^ f>iil) SH,*" U v - 
c7)tS)-l>. mKlim'f^f-^&m rs^y^-j 1 9 94iF 

t^^fiXhh-f. M=5rffiffl^S.(>5Mt)-T"|iJ-f I) ^ i: 
[00 69] ^1^[Z^ +|&0J!t^J;DM5t$fLS^-^xlx 

^ h ^;^5 ^--t yxmT'^mmm^zm'&^h.h t ^^t- 

l±^'<, I^J;ilf, ±iatij^L/-^^ffi2/iE?Li}»4/ 
%3tJl 5 /Ififfi 6 lilJ-hcT^^jt , Hffi 2 5 /PiS 

6 toitsiis«i^^s 2 /%im 5 fiiMi/ffte 

6 C7) 2 ISWita V^ffi 2 /iETLUjia 4 5 / 

mfmm.m/'^ 6 w 3 in jg-c-ft 1 1 \ 

[ 0 0 7 0 ] tTt, Ummt LTcT^ffitStt-fb^ftl 7(7) 

Kif^tat--i>^fctci;'9, i^c. ±ti, ^tt. les^tt 



[0 07 1 ] ^(C, ^^BjJtOWIixW^' ^^;^S;t^^r> 

xm'^<r)W:mm^m^zm^n-th. 

[0072] t-f . 4iflito::^ffici; 

ITO#*^f>=5r5»S2. TPD#;0^^.=Sr^iE?L 
lfti^Ji4, Al q3^*^^.=Srl>%M5, Al-Li^ 
=5: S Pifi 6 ^ , fiaJ)DSiE«-S^^ Ti- y f - A 

[ 0 0 7 3 ] mmiMh Lx.mxi ^zmuk^' 

yx. hh\m, m*Ji^/-itJ;Dv-;^FM8& 

[0074] m*^7x, $)i,v^{i, mtmLmz 

1 0 FW8&tg«-rS:fSfc LX\±. v-^it 
[007 5] !f7tS-ffl^^-l>:^&T1i. 

tzi^-!V FOT8 1 ±cOF;fSO{jiatSEL/-c 

x^i^-;^ FM8xiis« 1 <nimm^zv-^mm 

LX.W^lt 'y-)V FSEff 8 „ 

[0076 ] ^g1^■s^±^5'^#{tgB&fflv^l.:^aT1±. 

if■v-;^ FM8i7)M 1 h (7^mmm^zm^miA.fz 

mmmzx •o\m^}±A.fzmmLxm^^. ^- 
«A^i^^^¥■5i■^fi^^S{i^^i#ttgBt J: 0 mm. L 

T. Ml fci^-;WFgI?W8S:tS«-rS. 

[0077] n^m. x(i. ix-f'-Te^ffl^^T, »-r 
[ 0 0 7 8 ] , mmcomm i ^o? 

?r7r;t, ^-f. ±mizlTOmtmi&.^tifz:^'yX(^m 
m 1 tF;f5E^0^^°^'-yff^^^^ffM■tS J; 3 t , I TOM 

2 (KIfl60nm) ^i^it&fflv^tx.y-f y/tS . 

z<nmmi'S:mi (-^i^^'j-y- yii--^Ht^ 
m) xswsm^mmtfztk. myiixio mm^i^ 
■mi. ^ hiz7y^:^Tmmit7i<.*im n i 
5) xs^mmwrn^uzm. mm^zi o-ccDm^x 
smm^mmmnvv, mmy'\^7-izx7H^mii 
L. mmiz2 5o°cco'&&xi}mimm^-ti. ^i^^^m 
^z-mifzm 1 ^fifii«^«sartc^3 -y f f- 

A'yA-rtlr2x 1 O-sTo r r JilT^OE^g^Taff 
LTtfS, TPD^^^ilt 1^5 0 OAc7)iE7Lfl3Mil4 
im^&i-h. m^^X. A 1 q3^S»gi:L.-C«;7 5 0 

Xlitc^-^tK ^mii^l,z2A/sX-'€'^fz. mz, [Bl- 
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1 5 a t %C7)L i i:-^t^A 1 L i -^^^M 
mmtl. 2000Ac7),^i¥^0Ptffi6SrffM-r§„ 
l-GeO^l^jJIfcLT. 3 OOO^y^'Xhn-AcT) 
KJf-C«il«7 5:JFM-rS. ;iO*T*^-ffM$ii 

-;l/Fg|5ff8t«i:SUS3 0 3 (Fe-Cr-Ni-& 
^) ^ffifflL. SKI i:«-ri>gliij-WfiliiS^'7X5-li 
mifz. ma^'5Xt(±mfn^Tl 8 7. 
(*) 3 0 0^i-A (4 3/imliJ,T) ^O&a 

§ -fr > fiMST" 1 2 ( i&mi^.^' 

-c7)J§«SrM^b$-1i-'S@S^T'l 1 0°CWiaa-Cl Oij^g 
JSI2S§^l-/t. J^l^T, it0i.-;pft^^f^^j5f4 5 0 

°c, 1 smM^irmA^'yx^mm^^fzmm'') 

S^tt^^v^:^^ =5rfflS±ftrV\ #i^cO?SS*>'^c§^ 

« 8 mm}^^' yxizx-^xmm^tifz * »x f o 
[0079] (mmm3m2 ) ^ -r . mmmm 1 1 isi 

^-/l- FSW 8 SrS^-r m t'W* 
U9 hx:iJli^^-^yxmTi:imth. 10/^ 
mlilT^7)m3*;t t/iSn-P-Pb-O-F ^WISM * 

SSf 1 : 1 c7)SiJ^ti||-^ t . ^-X h t /L' i) C7) 
;l/ Fg|?tf8i;^I.H0Y AKtO 1 m mW-O^^Uii' =J 

'^^m^V9Yu)V^%^yxm^(r)m&'Atnnt 

h^'jt^^. 3mm< DMl^Jt. Zmzi."-!. y-)VY 

fJ5r$l^l:§ii-|>^^ft, -SI 0 0°CT-1 OMW^MI 
H-^u'w-^fz^k. tESi¥T3 0 ot:, 1 o-;HaSti»t. R 
D ti! t T $ JIT t ^ !> ^'5 1 liMi^-ir 

fc*>'T-#§, 4-[I]ffifflL^c«^.^'9XtO|iiJ±2 
7 0°CT-*l)*i, «*:i)ffit§ ' i:T-ffiKiDii>5c7)^' 

[0080] (MS(?)m^3 ) 116ii. ^fSrfflV^r 
Sn-P-Pb-O-F^S^t0{£it'#,*"7X9^i^ 



FgP^t 8 i; ^Sr-S UWxX{Z%mmm 1 T'S^ L/i 
c7)fc[aIt^?£T-M-r^. YAG^-^f■13 ( S^^x 
^'yxltM, M^ML-23 30A) ^^^.tH/iTt^rSISt 
iy-iAxm^x^^vyXi StAW^-frS. i^^:^' 

xm^^:mt^Lts:i)^io'y -IV FgPft 8 W^Kffl*^ 

T. ^mMmmmm-tizt^j:<. mm^zmmti^- 
A, lF;r6tSSfctTto#*i^iS*>5 0 0°cJil 
ttM«^4;t !> ^ 5r < «fc ^l- FSSff 
[0081] 3|s^ffit0ff^ffiT1i;YAGlx— SrfflV^T/-^: 

mm 1 ^mir*'5xfc®jR^fi; i& 
mA0yx^mmis-^mi^v^(7)Th-ox. ^tnzx -> 
xmmm\. v-/^Fg|5W8, ms^fixx. 

tO!S;gS: FSP^f 8 ^iR-fflH'^-^l/ FgPfl 8 ffi 
'<')^(n»MmjS.f]xX\z\^h'^X\m. l—^co 

■A^^m^mM^tix^^imu i *«iR-rti{f^n*> 

[0082] ( ^tOm®4 ) XJ^^y 9 V y^iZX 
:^yXcr)mmi±Azmffl 6 0 nmtOI TOffiSrff^ 

FPR-800) ^:x\^ya-hmizi.y)m^ixm^ 

1 OxfmtOlxi^'XFK^ffML, If3t, mmt 

xuiyxh m^mMcommz^ ^9 -=-y7'Lfz. mz . 

lcr,:^yX(7mUl'^ 6 O'C'C'S 0%«tSig4'tfi)I t 
T. L^v-'XF^^fffM^^iT^-^^V^SB^J-c^l TOR^X 

CO I T0,K/J^'^^-S^ffi2:*iffM^il/t^7X!7)SKl 

[0 083 ] mz. zmxxc^mmi^:. m\ 

^^^tf4m. •tsn^'ij-y) (Cj:l,5^fat0g#ig 
M/lcti:^ 1 Oj:'-mcom^'Am». Ty^=-TyK 

1 ( ) izMixmmit7m7K i t/K 5 uz 
mm^zx h 5 ^mnwmm. 1 o-c^offi/ict i h 5 
^f^ff^n^=m:»cry]mzmm^Ltz'ik. s*rnr- 

0°Ct»tTS*IL^c. 
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[0084] ^mLi-z:^'y^cr,£m.i(omm2mcomm 

2 X 1 O-STo r r-aT(7)M^&tTmi±lfZ&m 
OnmtO»T-ffMt/L% 

[ 0 0 8 5 ] jxt . mmmiXiamMmwmzx . ie 

?L«ijMl4±t^3tl5fcL-CA 1 qg^*^;? 5nm« 
M^T-JFML/i. P^, TPDfcA 1 q^tO^^giSii, 
ittO. 2 nm/sT'ftoA^, 
[0086] ^]«tCfifiLjD«S*gartCT, % 

7K15±iCl 5at%c73Li $:#tj-A 1 -Li^#&^ 
LT , Kffi 6 ^ 2 0 0 n mtORJf ffiJcM t^^ „ 

[0087] mmmammmmmmcx . m 
5 0 k H z . mmi^a 1 5 o'ccr)^n-Tim}^uA.fs 

(Mffii^aS, -t yV/l-fN o . 12 3) 

^gtJ:>5. JWl«5 0kHz, teiSai 5 0°C. S 
l)#jDB*PEg2 0-3 O&cT^^f^^TiSMLT, ^^Xct)^ 
S 1 F ^ff 8 ^ ft« t . 

[0089] ailzU'mzX Dlr«xL. 

[00 90] ( mmmm 5 ) mmcomm itnm^z. 

ITO)S*^(i=5r^llffi2i:. TPD*>i',=5rl>iEfL»3iiii 
4t, Al q3A^^>t--l>?gM5fc. Al-Li-g-#*^ 
•!> 6 i: , G e O f> =5: •!> ffilitt-fti^fi!)/! 7 

[0 0 9 1 ] mz^ mmit-^^mi^mfS.Ltz^'yx 

lzX^^!kmzm^ 0 . 3mm£7)IH]«g|5&JfML/L^B1S 
(HOYAliS. mmimm) 

^tismyxcT^mui t^mmmz. mwm±A.fzH 

imm (Mff^aM. ^yt^yy-usm- I V) f ffl 
\ , Hisa 5 0 k H z . mmsA 250 -CcO^ff t-fi 
(M'^asi, -t^ y;^-f' n o . 245)*: 

$ -it/t ft , F aw 8 X 1 ± 1 1 

ssa«*■7;^t#«L/^m*^i^/-it, ya 
G\y—fmMmm ( 5 ^f-f - ^ j , m l - 2 3 3 

OA) Srfflt^-CW— f'7t?:EH«L, 

[00 92] ti±t:f'at'j: ^mm.m%. 1 fci5»** 
mist tit. 

[00 93] (it»Jl ) ^JfewmiK 2, 3, 4, 



muz. xmmm^\^'?yx2)v\^^^yx%^[z^h 

tl5'^X;t:^i.TO(i. ±fiJtECR-7 1 2 5, 51»J 
t;ECH-7 125 (ittfiJiAi.-^'^'f httK) ^-e 
fimiO : 6cr)SiJ^TlI-^$^t/'^tt0^fflV\ 5 0°C 

T 1 2 b^PeI] A^itrsi^L S » t tz , Fg?ff 8 1 

liHtetomi 1 T's^ t^c p5] tHOYAPe«^7 

^TlBltttJ^^o ^fLtf>3-oc73Jg^^S:6 0°CT'9 5%c7) 

[0094] Il}4c7)jf^fg 1 ^ 2 i: itWJ 1 3-?cr,^m 
3Z]y^ hn;l/S^^-teyx#i^tfcit-Sr-^x-tr-y hc^) 
*iB$^H[:^^l't-t-g./iis^, #^^6 0°C, M&9 5%(7) 

m&aMmmzm t . fmcn^mmmz y- 
■y hcr^^m-mmmmmAzx ^)~mLtz. ^ct)^^ 

izmi immr>^ t r- ^ ^ •/ h t mm^ 
hh. mxmiot-ti:X3^z^ =^-}VYmMscnm^z 

{zm \ ^fz%^mmx. v^vvDv^^^^yxt it^-c y 

imj}.Ayxmmmt Lxm^tzt^m^zxtm 

1r«xw^ hujl=i^^^yxm^ff)M^^it^:'MfS.T^ 
[009 5] fl-fixw^ hn;l/S;f^-fe>X*flii«V« 

mAi^Lxa^.i'm'^xmmizmy^mmf^.^yxii 

fl■lix^^^^;^5;t^^:yxi|^•^0#tt±;^^■9X^ 

mm^^hfz^ff^^m^\i5o o-cOT*wt lv^ 

[0096 ] Ilftt0mi4, 5fcJtWJl^0 30«#« 
mnmt^m^-^-htz>f>, 6 0°C, ?gS9 5%« 

^a8tiiR-r. 

[00 97] HSiifS^fiHratr-^;^^-/ htO¥±M 

'iitc^fmrnx-hh . ^c^^m^z^^ t/i j; -5 (i. m.m 1 
a)-^m:^v9 VQiv^^^^yxmi-t^mf-mwc th^z 
r-9x^-y hco'^i^mm^^^ Ktchcoiznix . m 

mi'li. ^^:r.i.9 ham^^^yxm^izt-iXmi^ 

xmiy^e o°c, vgg9 5%k\^dmmTizii\^xhv 
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, ^ 1 Uttf^JcO^fix U ^' h n;l/ S ;t^-fe y t 

[0098] mmnmmb )m2\±. t^w^co-mm 

[00 99] ia2ti3V^T, 7«fraJi, 7a{±mT 

mmi. w>m2. ^mnms. ie?lii13I«4, 

[0100] ^mmmi,zmf^tm:i^ly^ 

fc . ^{I;t7t, ^'•^< 1 2ilJiLhWffiilMT'jeij£$ti 

[0101] ±mm&i:^i'htmmmm^zmii4 

[0102] at^x 0 iz^mmmm^zxini. 'h-ta 
<th mrfuzmm^iti^mm ? ^*-r s 2 ma±(r>m 

ffiSK t^yx^x'yy'izxy). \m 6 ^ 
Mil 3 ^c7)7K'5i-^K«s03iA?r5S^t^jfi»f-r ^ i 
fcCJ:-:.T, ?i^M5izmir-9X.7i^-y hco&^i: 

mii-izymm^z^j:i. 

[0 103] tfz. ^-^X^A-vrtioT^-hfl^MHt 

[0 1 04] n^^. ^mmmmiziii'^xii. umm^:m 

[ 0 1 0 5 ] $ «tc7)ff^ffiti5 V^T(i, 
ma 3 ?!;^iE?Lii3*l 4 t %7tl 5 *^ >5r ^ 2 l^jt <50*| 

-^ti-^v^TiMLJt^v ^(^mmz^^-^rmmcox 0 
i/zmzztuzm'M^ti^ tc7)Tii^v\ 
[0106] mmz. mmcommei/zmmf&n^ 
mth. mmcommmm<7)mtmmiz^ ^-yxcnmm. 

l}i{zlTomt^^ti:hWi%2k. TPDA^<^=5r?,iEfL 
W&MAk. A 1 q3*^'^^:-&^M5fc, A 1 -L i 

^yxmf^2-MmLtz, 

[0 107] iwp^cT) lotli. ^yy.a^mmih^z'p- 



=5: < > t IE? LflMii 4 5 *^ f> >5r ^ * ffiSMS 3 

[ 0 1 0 8 ] P^. mmmmi^^Zl O G e Ol^rffM 

L/-c*\ itii±i5i-««sartT-agEL-cG e ot as 

fmrnwrnmrnx. d t-r :ty f-AxyN°-y ^m<r)M^ 

[0109] ( »fe£ojf:?ffi 7 ) mmmm etmizi 
X. ^yx(Dmmi±iz^i'-^^<khiEjmmw4:t?hit 
n5t-hti:^ twmmM stmme mi±^ tiixo 
t . &mnmmiMmmmizx o g e oms: i mcT) 

ISat^J; 0 A gM^ 2 mc7)MJIT-ffML, i— ;^ F 

aiffs^ffi^-r^w^ W«x^^ ^^;^s^^^yx 

[0110] mLC02mmmm:^U9 ^^;^S^>^zy 

iSt. 2aS^0^■1ix^^'^^;^ = :Ts^ryx«^•$r{■^il 
L/C. 

[0111] a±co:f]mizx 'o%^hfz2mmmm:^ 

V9 hn/lxS^-byxSTC-^V^T, ©ffi2i:Ptffi6c7) 
mtl 5mA/cm2c7)5g^-^jit&EPJDLT. ii^^jti^ 

«^fir^\ %muzmh%m&m.\Y.tm^\. 
fz. ^(nw^mim^^m-^xim-fh. 
[0112] m9\mmmm.\zii\^hm5mk% 
nnn.k(nm\mx-hh . m'^^zmytmnn^k 
\i, ^Mm%mm.(nmm^zmh%im^^ i k l 
^wtmTmzmhmM&^:mmuk lx^t^uz 

mxfm Ltzmmmm e n . ftiiR*^ 3 mT* ^ 
ci,*^*>i5A,-f, imm^:GeomkAsmco2mm 
kLtzmmmmicoiiofjK f&^m^o^B* 
e^)^-ffiT*>''hsv^^ k m^f)^k ^^-^fz, 

[0 113] IffiXotc'm.iri-mklXGeOmkA 

it'^x\H^mti^±^<. pummz^^^. Ltzt^-^ 
X . mm<7)mm e cjt^t mm^^BB 7 ^-^immmco 
m&mm^A<. ^^iti^zx-ox^timtK umm^^ 

LX9\-mzim$ti'^-t^-'k^l^fll, ^«XW^F 

n)Ui^^-^yxm^i/zti\-^xii. ?mizx-ox^tim 
(^)ikBmmv^ktmwmM3co^^^it^:±t^\\ ico 
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[0 114] JiLi:^7)J:5=SrJS**^<^. UmmitlXii 

mi at mmwit^mw ? imj&^iifzmm i b 

fctSifcti-^-c, 7 X 9 C J: ^ 

§ i: i: 1 %3t»StOffiT*vJs§ l^^prffix^^ h n;l/ 

[0115] {mm.mm.^ ) wsmmitrnm^z. ^-y 

X(7^mm 1 ±1C I T OR/j^(^ t^S ©ffi2 i: , T P D 
^l.iEfL«}3lJf4i:, Al q3*^^:>=5r§l63t«5i:. A 

[0 116] Za)fj'vX(nmWLl}:-^Z'yti:<bhinm 

^ixhx^iz, mmwfmm'm.nzx . mmbi^z^ 
mmt LT, G e om^ i n mff^wf-x-m&Ltm. is 

[ 0 1 1 7 ] ; 3 Lx'mmm&Ltzii^xa^mm 
i_i.z^ ^ywyy.ymzii'o^^mizmo. 3mm 

c7)Mg|!^Jg|jgL7t«J? 1 mm^0QS7:?'7X*>^,^:^:^■ 
n .y ^ N 0 . 8 5 6) ^tMfti: LT 1 

[0 118] cto^^Sx^^ 

8 5°C. jlS8 5%t0^f4^i73tI)a'g?Mli[*Itff,#L. « 

^mmz\fof-':^xt''/]-ff}mf.(^mt^miLfz. 

mx\ wiM^tJ; D=s-r-^'x4^'y vnumtm 

[0119] {\mm2 ) ttz. m^ff^fzi^ummt t 
xh^mmtfzzbimv^x. mmmmstnm 

zfi^m.m2hLtz. 

[0120] mmmm&iii^^m.m2a)-^m^\y9 

bn;i/5^--tyx*^^i:tt8 5°C. U&9 0%(nU 

WMLfz'imy-^X7t<^yVff^^mmib LXS.>sbtz. 

[ 0 1 2 1 ] HI 0!i, Mttom^8&Vi;t»j2c^^' 
Hx ^ h ^;^ 5 y 7-toffi#:MMtcB ft l> ffii? 



c7)iat7j^L/iJ:3(c. 8 5°C, ?g«9 0%i: l^dMfe^^) 

^' - ^ .y F J t ^ f -fSto ^,fi>5r u:: *JbJ! 

[0 122] tfz. l^m&^LfzXdl/Z^ itmi2i,z 

ieiixmm<^^M8coiimj^\y9 hvDUi^-tyxm^ 

^iiX^^hZtt^m^tj't^^-yfz, 

[0123] a±cox 1 iz, ii^^^mim<7^^i'h]f}& 
^tifzimm^m^^m^^zit'^x, ^^mmmc^io 
iz. RTmmi&^ixfzmmm(^mmmt^m7 
mmiiti}mn7±izmjs.^ixfzmmi^(-^^j:m 

y xxim-t^ itizx^, r-9x^'yh (^fiimw 
mx^iztimm^tifz. 
[0124] {mm(7)mm9 ) a 3 {±, :^wm-mm 

mmmx%^, 

[0125] m'uzm^x, 1 oiiA-^^ynmxh 

M5, ^ffi6. imn7, ^-/^FSff8. mm 
M9immtnm(^ij(^xh^(^x\ m-(^nn'^Hi 
xtmi'mti. 

[0126] *^*«Jf^ffiCfc(t-l>*'«xix^ Fn/l-S 
^-■^yxm^tiK tS*(?iJtS^nTv^^iO!i. mm2^ 

±mz)^ - :f^ymm 1 0 nx^-^iztxh'o. 

Plffi2 fcWSf»Ml3li:A-.-}t>?fMl 0 ^^LTtS^ 
^iiX^-^h. 

[0127] *-*>«i oiiWMUzmmc^mm 

I. tfz. ^-:r:ymmi oiimmuzW!m2kmL 
X. ^wmmstm^m^mx'hitzisb. i^-m: 
mzmti. K-o^j^mzfth.fzhcoxhh, 

[0 1 28] rif, ^-^JtVflKfi^-^ViDlfliSc 

^tiimmxh-^x. tztiit, A-rr:y?:mmifzx 

^ F, ^*tt^-57T^ F, ^^X^;^*-.-}^^^;^^^ 
D , . *4StOiiJv ^m-^f^yy 7 r -f F LT V ^ 

[0129] t/L% *-*>?Iffi7iUA-.y ^' u 

ttx^^".y^'|Jy/*ifffc^^§. 
[ 0 1 3 0 ] t^^, -ffic, x^N'-y^ U y^-mfcl::J; 
l.fi^miSISffti3^->T. 5 O^y^-'XFo-AlilT^T) 
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[0131] mif. 1 0 0 0 ^y^-X h n-A&.±(7)m 

mzni-^xii. ^-t^ymmi oim-^i^Ktp^ . ^co 
[0 1 3 2] ^-^r^ymmi o^m-^ii^. t 

IB. mmffiffi. m^^m. nyh^XhSr^tllLT, 5 0 
:t y ^"^ h X^i-J^il^h 5 0 0 :ty ^''■X h M-Ai^MMT 

[0133] & 03 t»l±i;;^-^>»,K*^' 

[ 0 1 3 4 ] mmmm9cr,M:i^mKi:m&^^^ 

1 1 OE-H-PX) ^3E7KtJ;'9X-y'7-y^'L I TO 
5:FirMtOVN°:?-yt-ffMt/-cf^, m ( J--r-f«l 
4 . V-f h 7 - L) -C 1 B^raW**^. ^ 

y xWiy^v I \i^mmwmif. m^^XT^hyx-s ojf 

y^<-P^^8X 1 0"-^To r raTcr)M'^!^tVmE 

udk. Mm^-m^-^^y^-y-y h^m\ mm 

/TlVzSyWt-^f}'^ (M*2. 5%)JI3mTorr, 

iso'cx't-Tf^y^xj-^'/^ Lim Lfz . ^ 
cnmxj^-y 9 'J ymmi,zx:^-rnymif^ 5 0:^yy 

XYU-I.^ 1 0 0^y^''XhD-A. 5 0 0:ty^'"X 

[0 13 5] ztih(nmi^i-ey)^-\Hi.''m^^ 

X 1 0^6To r rOT«0*^«SrSJ±L«t. TPD 



iMMUh. t*^5 0 0 Ac7)iE?Llffl3*«4 Srje)^ct-|> . 
l^T, Al q3&^,«SifcLT*^7 5 0Atf0^7ta5& 

j^fi^t-'B. mxm.mm^zm'x.-fhmxm^-^tiK ^ 

5 a t%c7)L i ^r^OAl L i-ir^S:l»®fc L, 2 0 
0 0 AC7)||Jf «Piffi6 i:mm-h . J^tC. r c:0«^^*^'ff^ 
B!c$tiJtMl$r^^^^y^s-*^i^KO!llL. 38^ 

[0 136] aK;i»-9X (HOYAttK, Wlmm) 
*^ =S: ^ -li- Kg|5« 8 c7);if^ X tO^« 1 1 cn^mU 

usM-i V) ^fflnt, jflMsokHz, Jn»?a^ 
1 5 o°cco^ttT■^a*^i^^i (M^B^^±s^, ^r5y;^ 

-f'N o . 12 3) S:#»5-1t/L>fA, 5:7?' 

lii^^±^/-i^s^^lS!±^/■i#^t^ffi^:i; o , JMsas o 

kHz, MW&lS. 1 5 0°C, liil)#»rBl2 0-3 0# 

[0137] \:.\±{z-nmi,zX O^'Mxi^?' h n;I/5 A-^ 

[ 0 1 3 8 ] , ^-/l- FSEff 8 $-ffM L ?t 3 SS^O 
:t«Xb?' ^^;^ = ;^^-feyx^^•$-6 0°CT-9 0%RH 

[0139] (ib«3 ) i^T'itS^^^^y). §IJfe«?f^ 

m.9tnmxhht\. *-*»i?:ffML>ti^wsxLx 

^F^;^S^-^:y;^*^^^f^=»L, it»J3fcL/-^„ 

[0140] mmfm9hmw\3mm:^i-^ fp 

;l/5^-tyxSl^^6 0°C9 0%RHiOSiiTt-l 0 0 

ISSS: (HI) tTK-To 
[014 1] 
[HI] 











6ot; 9o%RH 1 ooB#ra)ia« 
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[0142] (HI) tij^L/t J: 3 (3. *fgsHso^Sfeso 
JF5^ 9 «#Sx ^ F n;F S ^^-t yxm^XU , *Offl« 
ffit'tO^IS^ <5 7 ± 3 ^MUm*^ 2 0 

^^mmi}^3 om-5 omxh-^fz. mz, 6o°cx 



9 0 % R H ^mm-iz 1 0 0 s^frmm ixh wM^^t 
[0143] ttchh. A-^^ymcommzx o . mm 
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[0144] {%mmm l O ) PtfficO«*\ 83a 
t%Al, 15at%Li, 2at%Mgt^^J:3t 

Ltz\:xm±'mmmm. i mmtmx^^m:^^^^ hn 

;^S:^^^^yx#^^f1:SL. HSfi^omil 0 L/i^ ^ 
c/j^faxu^ hn;US;t^-tyx^^-«W^}t«tti:4 
0°CT'9 0%RH^itTt;<SffL7ti: |itor-;'X4^>y 

[0145] {\mmA ) m.<nfzi^. mmcnmit^s 

5at%Al, 15at%Li T-ffi{illJfe^7)jf^tj i o h 
c7)ttO?rJ:bWJ4tL7t„ 

[0146] {\:tm\ 5 ) S ^> |!tffi«fflfi!<.*i8 3 a 
t%Al, 15at%Li, 2 at%Z nt'flflti^McT) 
mi 1 0 b ^«cr)^ffT■^ffix^ ^ h ^;^ 5 ^^^ vm 

[0147] mt^mm i o t isiac^uiiiijt^tt t a 

0 'CT- 9 0 % R H SiiTCffi* Lt^ t # ^ :^ -y 
V<r)^imfmz-ov^xm^.Ltz. ISm^rlll still 4 

[ 0 1 4 8 ] la 1 3ii:, *%HJ!cO||tt^off^®tfc-{tl>« 
[0 14 9] mi3t-mt,t^tc^0^Z^ Al LiMg 

-^^rmm^zm^^'-rz'Mmmmi m l i 

-X^^Sy'A 1 L i Z n-&#2rPiffi6t^H!t^/tJ:tlx<^J5 

|t]±-ri>c7)C^^L-C, A 1 L i-^^tZ nS:?3ljDt/'cP4 
ffi 6 & fflt ^^cit«M 5 W«JiliE L*^ !i , *m#ft 

Jl.f>ixl>. Ltlli. A 1 L i ^-&^tMg^jDi7^^PtS 

tc. ^ffic7)jf^s-i ohibW4. m.m5^zmum 

^Pi^btOttWa^AC- 1 (aWft^M) 

aSL ^3. 6eV, 3. 65e 

V, 3. SeVk-^O. itOl^A^'ElXT'^f:L/-cl:l±-it? 

[0 15 0] fztiL. 01 4A^ii>i9*^Si3t::4 0°CT- 
9 0 % R nmmf^zm- ttz 1 1 ^ h ^O^ 

i!simm%mmm i o t &M.mA , ibw 5 to* «x 

^ h n;W 5 ^--t y t?) J, v ^j^itiifS i: ^ k"M*^'=S: 

[0151] {mm(^mmi 1 ) Ei4ii, 



gffiffisia, la 5 \±if%^m-m^cr>fm^zii\^h^m:L 

1/ ^ h n;i/ 5 ^--t y x*^-tO¥ffiiaT-J) !> . X'h h . 
[0 1 52] 04, StfcV^T, limSMffllC, 
1 2 ii iJ - FHf* !> „ *S 1 - 2 , ^^WMil 

3 , jEfLfi3^l4 . 5 , Pt® 6 , »a« 7 . ly- 

)V F gPW 8 , S.y'fs*S 9 (i mii i R«tO t. !> to 

-C\ ^-tO^?^$:#LTMHJ!Sr^^Bgt-|.o 
[ 0 1 5 3 ] H 7 tfcV^T , ffiffi 2 1 

it^^SJiKlSA^ffM^il, *«5fMii3±tiE?Llft 

}Mi4, ^3te«5, ss6*««snTt^i<. s^c. m 

U 1 ± CiiTtM i: T*il± tcj^lt $ tl7t»«lc7) 2 Jf 
W&b-^^ts:h^}-Ym.\'2,tK ^llffi2Xli^Kffi6i: 

msigm I c 1 1 ^m-ti< J; 3 tffiis^ixTv^s . 

U-F|g±t7)^««W4k LTiiffl, IS, 7/1-5- 

t^^^*^ ii> 4' !> ; k i: t t WT-S) 19 , >J - FiltO«f\ 
!>. 

[0154] tliWi 5 (C3^M4tOJl-^®t=J:n«f , U- 

u-Fiitojgfii&ffi«t. u-F*a-r-w7)--AMt7) 

m\^\zl h ^mmy- ^ ^' F n;l- = ;t-^^ y 
iWStOH' -9 * ^ K±-r !> - k ^'^■■511^ i: =5: o 

[ 0 1 5 5 ] f^, t^%m.mmA i fc^n-cii, us 2 

fclS6*itt3c-tl>*S«taM$ii7tttOk L7tA\ # 
[0156] H'yxcnm.'tJzy-.)^-; ^ V y^WzX o 

TJf^O. 1 6^mc7)ITO?fM$:ffML/-ca, I TO 
ffiit^^vXF^f (KSJl^ttS, OFPR-800) 
^xh-yn-Fsttci'^M^LTil? 1 O^dntO^vX 
FK^Jg)SL, -rx^, imtX. ITOffi±tO 

uyx Fffi^F;f5Et7)ff»^^'^--y^'L^c. ^toxf? 

XCOmUi: 6 O-Cr 5 0 %ei§*tvf iILT , F 
^tT I m-^m<7) I T OK^x 7 f-y ^' LT 
;6^ii>^i^'XFKS:l^*L, I TORA^<i>^l>llffiS.t^'U 
- F*I<?)TtM*iffM$ii?t*"7Xc7)SSS:#/-. ;to 

i^-^xcommi.mmwmmMM-thmifizcr,^/- u =j 

XFff (mSMiiS. OFPR-800) ^rXh-yn 
-FSti OWLTWS 1 Ox^mtOUvXFJlSrffM 

tvtz^vx Ym^^\ji.mm\z)^^-~^y9'Ltz. ^to 

VVy.YW^^^Lfzfjv7.(ryW^^m\ ( 7;F'^^^b 

mm. -t 5 3 ^ u - y ) T' 5 ^^fais^g^ft?* L , $ 

tC*$7KT' 1 0 L T *^ A, ffls^ # ( Elf 

»a 1 0 A/c m^T-ft-^ I' 'J - FISc7)TW±t 
Jf§2^mc7)ffl*^ii,:Sr'&#«ii?r?^Ji!cL/t. IcT)^*! 
^ffML/-c;?'5XtoaK±t0^i^'X Fffi^K^*L/tf*. 
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mm {yiu^Hfmm. ^i^^v-y) i^zxisj^ 
TS(7)m^'&^if. 14*^:1) 1 ojfmiom^'Am^. T 
y^:-T7j< 1 izM LTSig-fL*** 1 > * 5 S:?!-^ LJt 

-T*' 5 X ^0S« t#« L /Kii- ^ L , $ 1 2 5 

0. 0 5A:mtOTPD|fM*^^.^rl>IE?Lll3liISrffM 
L, $A,tIE?L«|jMilc7)±ffifc^*a;tJ:*3 0. 0 75 

JItO±ffit-F;f5gc7)vx^^f4L, 27C,^«StJ:*)Jf$ 
0. 2 5/amtOMg-Ag^#?fffiA^^.=5:-g>^ffi$:ffM 

[ 0 1 5 7 ] ^toa, 10 a: mJiJ.T^7)m*t Lt^: S n - 
M) ^r^f-^l/T/l^-n-zl/tfiMiiaT-l : lc7)fij-^tg 
YAM^7)lrnmi?iOQR^-5X[CM^ii-ri). 

0 0 'c , 10 "jfmwm L , Bx D * Lxm^mm ^ nx 

•C'*' 5 X ^ F SEW 8 icffl I ^/i* jfx 7 F o ;l/ 5 

[0 158] (ibK^JS) itWefcLT. U-KSi?) 
Ttmi^m^i^'^ # L^:^^; k 1 6 

[0159] lilicoi d tLT^L^c^Jfe(^ff:5ffl 1 1 

1 0 V toffiimji c J; "9 lEUi ^^fzt^6. mmmm 

1 l(:j;f]ft:}|L^rfl'lix^?Fa;i.5^-feVX«i^cO 

tfcSt-&f67fc»Sso^(±±l 0%Xh-jfz. 
[0 16 0] tfz. 6 0°CT'9 0%RHC5 0 0B*fgffi 

i?f^(?3y-^x,itv Mi^ttcomii 1 t^J; Df^StJ^C 
:tSxix^ ^^;^5^-^ry;^«^tibKM6T-7^^Lt* 

fz. 

[ 0 1 6 1 ] mmmimi i cii^t^^*^BiT' 

<5 ^^^'ii-^^Sr < ffii?S>gtt^7)^ixf^.:tSx ^ 



[0162] immmmi 2 ) ^yxcommiAzx^^ 
•yfuy^mji^'oxiw^o. 1 burner) I Tomm^m 
i$.Lfzm. irom±Azu=jxhM (^mmm. o 

FPR-8 00) ?rXh°y3-h-ffiCJ:0»LTi¥$ 

6 0°CT-5 OJtJlaK+C'/i 
mtX. ]yiyXhmmM^flX\^^^j:^^Uj^coiTOm 

p:L'yi-y9'ixt-huy7.hmmi^L. nomt^ 

ffymwmm. wv-^z^ti o^f^a^mw&m. ry 
t-r* 1 [znLx'm.\t>mi^ 1 5 Sr^n^tTt^g 

i I. 5 W^a^m^Wm . 7 0 °Cco|ie7i< i 1, 5 
;;/-9;^(^«t#«L/i7K^^^^*t. $ ^.t2 5 o°c 

hztm-xm&hfz. ^(nx 0 {z-dmLfzfj''yxff}m. 
mmmm^tix\^hmzmmm^zii 0 , 0 . 

0 5/im£75TPD?iKi:0. 0 7 5 mWA 1 qgv^M 

ffiffPmtC 2JWS3tC7)llffiJffML./L', 5 

xm%mM^ti.r^^''y:^<n^U±.\,z^ c 

&COG(Chip On Glass) m^Mzi. 
mLtz. 

[0163] ^comcoiy-jiv^MfBmmmmmi 
1 1 nmco^iiTifm itz. (Mmi) mm 7 1 1 
X. mm^zmwM^m-^-fiMt tfzmxummcom 
mi 2k l5]«io:^r}£T'*«x u^hvjiui ^-^yxmi- 

^m.uz, 

[0164] liLi^oj: 3 fc ixi¥muzmmmm 1 2 

MtKM 7 tcio St I) *«x ^ h ^;^ S :t^-fe y 

^5v, 8v, iovco^mfi'S.jnzx'ommi:i^mm 
mkixmm^^fzkio. mmmmi 2i,zmit 

(7)mEcom^i^±i%x'h')fzcoi-zMix. itmmii^z 

li±5%X%'ofz. 

[0165] 6 0°CT-9 0%RHt 5 0 OnmU.mm 

r- 9 .y F nmmmm 1 2 i 0 {■t^s l^^^sx 

1-7 F n;F5 ^~-fey;^Si^i: JtSi^iJT^S t/t#«XLx^ 
F S ^-^:yxmTX-li:k^t^m\^ m^^ii^-^fz , 
[ 0 1 6 6 ] t¥-^T. 1 2l,Z^.Lfz^WJiX- 

imW <y 7^*^^^-=5r < im^&^mtifz1^m:r. u 9 
F n;F 5 y X3lTA'''#'^ix§ . 

[0 167] mtmrnmAs) ^yxcr)mmi±i>zi 
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A 1 qg^O^^j^^^TfelSt, A 1 - L 

/i« HI 1 t^coffit^Tf^t. 
[ 0 1 6 8 ] 0 1 1 li, 3^%ajco»fi«m^tcfc'{t^W 

[0 169] ^1ixU^'hn;l/S;t-feyxcOS^^(iefe 
-f\ i<nff^miTmt LT(±5 2mmX 1 5mmX 1 mm 

■^■^ XcT) I T0#t^;i?7XcDa« 1 ±i<zMm&mn»M 
^Ttl stt^iwi'^m^^Y-M^w^ 3 0 0 , 

«%7tJl5i;=5rSA 1 q3$:2 0 0, l5^fetOl&3ta 5 1 
lil . 5mol. ,%to7xy^-tfy>s- F-rt7t2 0 

Qi??A 1 cis^irnxmuz. mv^xmm^tKci l i 

«S 1 0 a t A 1 L i 2 0 0 0 ffM Uztk, 

^ iS -r t [3] t ^ y A - i^v w -7 - ^ 

(Geo) ^SOOOJfML, ^^yA'-A^i^ffiDHi 

•r, <):{^^o#TcJt±&-rs?tis6. i mmif coaM;^' 
yxcomm FgPtt 8 1 L , mmmM 1 t-ffl 

tz zy-lV KgPff 8 1 i o T fL/iEI4' 2 0 tO^f 

[0170] }%mmm^^<-y9y^ v{zm\^fz%^<n^ 

[0171] :^'mmmmT\i^m.m%ifz^^z^ 

5; L fzmm.(r)mm'c-h -9T^;3M^or■t<^^^. 
\mizm&^fih'^X'm< . ^^^mt 

"If lyrV'-lVmMW , f - h 7 7 X -/L- n ^ y ^' i/X 
ym. *fe?&*TOtiiDCMS:K-rL/iA 1 qg^ 

t-*'5T(>^i^„ ttz. m^zm^m<n^<-y'^y-i v. m 
m\, m,^. «fgto^5i^atffli-^f>iii.*f-&c{i 

\t^ix^ix<7)m:^?f^-tMmcnMj-t,fm'^titzmwc 

[0172] (SllifitOffJffi 1 4 ) H 1 2 (I, *%BHco^ 



[0 173] i-r\ xyN°>y^Uy^''ffitJ:0X?7^c^a 
«l±t)lJ¥l 6 0nmWITOffi^ffML/-^f*, IT 
OM±t ^ ( mfMtmk. O F P 8 0 

0 ) ^Xty^-h-ati; OM^tiLTif S 1 0//mOl^ 

5;tl3 0 O^m. b°'y^4 0 Q idm(Dm.MZ^^^--y 
yUz. 

[0 174] m^^. ^t7);^7XcOS«l?r6 0°CT-5 0 

g|5^i-(?)IT0MS:X.y^y^''L.^cft, l^i^'^^h^tl^* 
S&S2tL.T. HSOO/im. e.yf-4 00/^mCO 

[0175] J^t, ^£73;*'^;^c^jS«1 Sr, m\ ( 7/1/ 
■^f-fC^^ttK, -te 5 a :?>;->) \zXhb%^<r)m^'i^ 

1 imt) {znirjmitym7i^it7K5m-^uz 
mmiz jfmmwm». i o 'ca^m^Y.i<z i § 5 

T-;^?7X£^S«l (c#«L/>:7K5i-&^* S 2 5 

[0176] fejft t7t;^?'-5XtOS« 1 I -YOnmm 
mM\Z. 2 X 1 0^5To r rOTcO*^StT-«]±t;l' 
}iffijD»^«gKF^tT, I?LfftiMfl4 t LTTP DiS 
5 0 n mcOKilT'JfM L/L' „ 

[ 0 1 7 7 ] nm.izmKtmMm'm.Hzx . t 

PDl±t^7M5> LTA 1 q3M^^75nmt7)M 
WT-«Lt. i^ii}, TPDMtA 1 qsMcOl^iSJS 
|±, ii(CO. 2 nm/sT-l)^/^, 

[0 178] mz^ nmzmiMmmm&m.nzx . a 

1 qsKit-l 0 at%c7)L i Sr-g-^A 1 - L i-^^S: 

ffiL, 1 T07t;?->'tl:^-tl. i^fc. ^S6-e*-s> 
Al -Li-&-^mSi^e3 0 0;/m, tvf-4 0 0/i 
m, SIJJ2 0 Onmnmmzm^Lfz. ^hiZ^ A 1 - 

L i i^^sffi±!'C^ ^ y b-Ax^t -y fmzx'ommi 
t, frajK7tL^^. 

[0 179] $<^tc, ^iiA,i7)ffiSJl«:?^)SL7t;^?7^ 

0. 3mm(r)m^m^^MLfzmiflmm(7)^m:^y^ 
*^<^i4;i*7X^A- -y 7°^ V— ;U Kg|5«8 1 LTfflVV 

u v(f II ( mAt^mmim .v-v^-v^no. 85 

6 ) t LT 1 >^a-;i/c^||3'f-m^fSlf-ri.<i fc 

izx^m^t^^i^t xim I X il5j^7 L 

[0180] liUitOi-ffitJ; f)#i^i^/-^^7J^7^°:t-/^^?? I 
T0mffi$r7°7XflJ, A 1 - L i -^^mffi^V-Y tXffl 



(18) 
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[0 18 1] 

m^zx^imm. mm. ^mmmm. ^mc^mmm± 
<^,t, ^-Tf.y^ixLxwimh^mmmm^^zm 

-r S A 1 IS^^, M n t L i A 1 ^-^^Wrt 

[0182] ^ . *|g0J!^7)^gxlx ^' h rt)V 5 ^--fe y 
/j^ol:,^ttJ; <?g)$T-^ !> 1 1 tc. SifaS, Xiiv- 

^ SrSMtt i < *^-ofI;Mfit-»jt-r ^ <r t *^'t-§ § t V ^ 

[0 1 83] ^ys. ifwm^^^u^z^ixii. %im 
^^^ss^tgfft-t -Sit iO^'T- ^ht\^o mrifz^^.tm 

mi ] ^%mco-ummm^zmfh^n.:^\y9 vu 

[03 ] *fgHjiw-»fe«jeil{cfc(tl.*1ixix^' hn 



[04 ] ;$;%0flco-|ISfec7)m^tifcttl>«xix^' hp 

[[15 ] *^0J]W"-^ffi<?Df^®tfc{tS^'«x^^' ho 
;l-S^-teyy!.*i^«¥ffill 
[H6 ] *%Hi3tO-*ffitOffiffi,t*3ttl>^— 

[[18] *^0H«||fflcOffm{~fc (tl) l^ff JfflrBl t 9 

[010] 3t:%0J«^teom^t:fc{tl.«#Wi:^'- 
[011] *%aj5W||Stcomi=aStl>*Sxlx^' hn 

[012] *f&0j5to^ft«Jf#Jt*5{tl. WxV:? bP 
;U S y V ^TtiSifBffSHJSai^lff lS0 

[013] i^^^nnm.mnim.^zm'fUt&tn.'A.hn 

[014] 2|s|gHJ!(?D^Jfe«mi{^fc{t^«l?fiJr0li: 

[01 5] ^M*«^r«x^^ho;US^^^:yx*^«g 

[^?^Wi?JHj!] 

1 mm 

2 

3 -^mmmm 

4 lETLIijaJii 

5 %7tl 

6 r*s 

7 ism 

7 a ST« 

7 b ±a5Jl 

8 y-;i/ YUM 

9 tmn 

10 ?5-myr«K 

1 1 SffiiEK) I C 

12 v-m 

13 YAGlx--f 

14 sm^- 
1 5 L-yx 



(19) 



mWl 0-1 2 54 6 3 



[HI] [112] 




[012] 

[HI 1 ] 
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(2 1) 
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(72) 'm m)wm m± m 



